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1. Introduction

This report identifies and provides technical justification for the selection of upgradient wells for
use in monitoring groundwater quality in the Shallow Zone at the Eastside area of the Basic
Management, Incorporated (BMI) Common Areas/Complex (the “Site”) in Clark County, Nevada
(Figure 1). Proposed existing wells are identified to be used for upgradient monitoring

purposes, and the rationale and criteria used to propose the wells are presented and discussed.

The scope of work for this report has previously been discussed between Basic Remediation
Company (BRC) and Nevada Division of Environmental Protection (NDEP) representatives, in
an NDEP meeting on February 4, 2009 and in written correspondence to BRC dated
February 20, 2009. Preliminary NDEP comments dated January 8, 2010 regarding the draft of
this report dated December 30, 2009 are addressed in this revised report (Appendix A);
Appendix A also includes responses to NDEP comments dated August 5 and 7, 2009, regarding
the July 24, 2009 draft of this report, and responses to NDEP comments dated February 20,
2010, regarding the February 11, 2010 draft of this report.

1.1 Location and Setting

The Site is located in Clark County, Nevada, and is situated approximately 2 miles west of the
River Mountains and 1 mile north of the McCullough Range. As shown in Figure 1, the area
surface topography slopes in a westerly to northwesterly direction from the River Mountains and
in a northerly to northeasterly direction from the McCullough Range. Near the Site, the surface

topography slopes in a northerly direction toward Las Vegas Wash.

The uppermost water-bearing zone (referred to as the Shallow Zone) is unconfined and occurs
primarily in Quaternary alluvium (Qal). At some locations on portions of the Site, Shallow Zone
groundwater is first encountered in the uppermost portion of the Tertiary Muddy Creek
Formation (TMCf). This unconfined Shallow Zone groundwater generally flows in a northerly
direction toward Las Vegas Wash. The Shallow Zone groundwater is generally continuous
across the Site, but there are areas where Shallow Zone wells are dry. To distinguish between
unconfined groundwater occurring in the two lithologies, the Shallow Zone is further divided into
Layer 1 (Qal only) and Layer 2 (TMCf only).

P:\_ES10-025\UpgradientWells.5-10\Eastside MW Selection_514_TF.doc 1
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Below the Shallow Zone, deeper groundwater occurs in sporadically encountered lenses under
pressure in the Middle Zone, designated between approximately 90 and 270 feet below grade.
A coarser-grained facies of the TMCf occurs off-site and in the southwest portion of the study
area (at Location 27, for example). The proportion of coarser-grained sediments in the upper
portion of the TMCf decreases to the north beneath the Site. This more permeable TMCf facies
is interpreted as being caused by an influx of slightly coarser alluvial deposits into the older
lacustrine depositional environment. One possible ramification of the presence of these coarser
TMCf sediments near the southwestern border of the Site is that they may serve as a potential

pathway for chemicals to migrate into the TMCH.

Deep Zone groundwater is generally continuous across the Site and is characterized with wells
screened below 270 feet below ground surface (ft bgs) to a maximum nominal depth of 400 ft
bgs. Groundwater elevation data from the last several rounds of groundwater monitoring (2006
through 2009) show that Deep Zone groundwater is confined, and the potentiometric surface of

Deep Zone groundwater is oriented generally north toward Las Vegas Wash (MWH, 2008).

Vertical gradients at the Eastside area, as measured in the six Eastside monitoring events, have
been generally upward. A summary table and figure of vertical gradient data is presented in the
BRC report entitled, Evaluation of Hydrogeologic Zone Connectivity Through Tritium and Stable
Isotope Sampling and Analysis” dated December 29, 2009 (DBS&A, 2010).

The generally upward gradient condition is consistent with the position of the Site at the
relatively distal end of two coalescing alluvial deposits from the McCullough Range and the
River Mountains. In general, high-energy alluvial sediments are deposited near their source,
resulting in a geologic profile dominated by coarser-textured soils that are conducive to
downward recharge of precipitation and mountain runoff. At more distal locations, it is common
to encounter lower-energy alluvial sediments that result in a geologic profile dominated by finer-
textured soils. The distal portions of alluvial deposits often comprise pressure zones where
confining or semiconfining zones exist. Water in these zones is often laterally recharged at
depth, resulting in pressure buildup that is sustained by the head of water created in the upslope
vertical recharge zones. At more proximal locations, such as the off-site plants area, the
gradient would be expected to be more typically downward. For example, downward vertical
gradients have been measured in well pairs AA-01/MCF-01B (DBS&A, 2010).
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Separate NDEP-approved project documents provide further information regarding area
geology and hydrogeology, soils, history, and investigations completed to date (e.g., BRC et al.,
2007; DBS&A, 2010).

1.2 Objective

The objective of this report is to present and justify the criteria used in the selection of the
upgradient wells for monitoring groundwater quality in the Eastside area. Upgradient wells need
to be designated at the Site in order to document and evaluate the quality of groundwater
flowing onto the Site from off-site areas. Data from the upgradient wells can then be compared
to data from on-site wells, along with comparison to state and federal water quality standards, to
assist in the evaluation of Site impacts. Upgradient well data will also be used, in part, for
remedial decision-making. As discussed in Section 2.1, it is not possible to install background
monitoring wells at this Site. As a result, proposed upgradient wells will be used for data

evaluation.
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2. Upgradient Well Selection

The upgradient wells are located according to the following selection criteria:

e Hydraulically upgradient
e Along the majority of the upgradient site boundary

o Where off-site upgradient groundwater impacts, if present, are well characterized

Proposed upgradient wells must also be properly constructed to represent the hydrogeologic
zone of interest. To qualify as Shallow Zone upgradient wells at the Site, the proposed wells
must be adequately screened in the Shallow Zone. At the Eastside area, the following wells

meet the criteria listed above (Figure 2) (Appendix B):

e AA-01

o AA-27

o AA-UW-1
e  AA-UW-2
e AA-UW-3
e AA-UW-4
e AA-UW-5
e AA-UW-6

2.1 Groundwater Occurrence and Flow Direction

Figure 2 presents a regional map of the Shallow Zone potentiometric surface at the Site based
on 2009 data. As discussed in Section 1.1, Shallow Zone groundwater occurs in both the Qal
and the uppermost TMCf at the Site and is therefore further divided into Layer 1 (Qal only) and
Layer 2 (TMCf only). Flow direction in the Shallow Zone is directed generally to the north

toward Las Vegas Wash.
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Flow direction has been roughly consistent over the last several rounds of water level
measurement at the Site, completed in 2006, 2007, 2008 (MWH, 2008) and 2009. As shown on
Figure 2, the proposed upgradient wells are located at the southern, southwestern, and
southeastern boundaries of the Eastside area, and are well distributed along the Site perimeter

in this area. This portion of the Site perimeter is the upgradient boundary of the Eastside area.

Several soil borings were completed in the off-site upgradient areas as part of the background
metals investigation (BRC and ERM, 2009a) (Appendix B). Based on these borings, it appears
that Shallow Zone groundwater occurs at much deeper depths further upgradient and is absent
in the Qal further upgradient to the east. This relationship is illustrated in Figure 3, which shows
a cross section through well AA-UW-6 to the northwest and southeast. As identified by wet soll
logged in the field, groundwater was encountered in only 2 of the 23 borings. Groundwater was
encountered at 140 ft bgs in boring DBSA-17 and at 84.7 ft bgs in boring DBSA-20.

The other background metals soil borings (except DBSA-33) were drilled between 80 and 160 ft
bgs, but only moist soil was logged (boring DBSA-33 was terminated at 32.5 feet when the
TMCf was encountered). Since groundwater occurs at deeper depths further upgradient and
off-site, additional wells installed in these areas would likely be screened in a different
hydrogeologic unit than the existing on-site wells. The proposed upgradient wells are screened
in the same hydrogeologic unit as on-site Shallow Zone wells (Table 1, Appendix B). Proposed
upgradient wells AA-UW-1, -2, -4, -5, and -6 are installed in Layer 2 of the Shallow Zone
(screened in the TMCf only), in which groundwater first occurs along the eastern Site boundary.
Wells AA-01, AA-27 and AA-UW-3 are screened in Layer 1 (Qal only), in which groundwater
first occurs along the western Site boundary.

Appendix C (Figure C-1) contains a 2006 regional groundwater flow map prepared by TIMET
(2007) that covers the Eastside area as well as adjacent properties upgradient to the south and
west. The direction of groundwater flow in the regional flow map is also oriented generally to

the north toward Las Vegas Wash.

Upgradient anthropogenic complexities introduced in the BMI Complex over the years (such as
barrier walls, extraction well fields, and injection trenches) may have altered groundwater flow

patterns. It is also noted that deep drilling, sampling, and well completion beneath the Qal/TMCf
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contact in the BMI Complex has been sparse. Thus, only limited conclusions can be drawn
regarding whether deeper chemical impacts and flow paths within the BMI Complex may be

affecting chemical transport in the region.

Based solely on elevation, the upper Middle Zone at the plants area corresponds to the Shallow
Zone at BRC Eastside, because the plants area is topographically higher than the BRC
Eastside property. That is, 130 feet below grade at the plants area, which is approximately
1,700 feet in elevation above mean sea level, corresponds to approximately 50 feet below grade
at the Eastside property. As a result, Middle Zone and Layer 2 Shallow Zone impacts at the
plants area may be contributing to Shallow Zone Layer 1 impacts at the Eastside. As discussed
in the revised isotope report dated April 21, 2010 (DBS&A, 2010), the plants area is located
closer to the regional recharge area, while the BRC Eastside is located in the “pressure area”
(Figure 4).

2.2 Historical Site Use and Facility Operations

Historical site use and facility operations are detailed for the Eastside area in the 2007 Closure
Plan (BRC et al., 2007) and in other related BRC documents. As described in the Closure Plan
(BRC et al., 2007) the Eastside area covers approximately 2,321 contiguous acres. The
Eastside area lies to the east of Boulder Highway and to the north of Lake Mead Parkway and

includes land on which:
¢ Unlined wastewater effluent evaporation/infiltration ponds (and associated conveyance
ditches) were built and into which various plant wastewaters were discharged from 1942

through 1976.

o Effluent from the adjacent TIMET plant was disposed of through the use of a spray

irrigation wheel used between 1985 and 1990.

e Lined wastewater effluent ponds were constructed, into which effluent from the TIMET

plant was discharged from 1976 to 2005.
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o The City of Henderson constructed municipal wastewater infiltration basins (e.g., the

Southern rapid infiltration basins [RIBS]).

¢ Unlined wastewater effluent ponds were constructed, but were never used.

The proposed upgradient wells are generally located within those areas of the Site that were not
used for the operations described above. The land in the vicinity of the upgradient wells has
remained primarily open desert, with relatively minor adjacent property development for
residential or commercial (non-industrial) use. Upgradient wells AA-UW-5 and AA-UW-6 are
relatively close to the southern boundary of the upper ponds. Wells AA-01 and AA-UW-1 are
relatively close to the now-closed TIMET ponds that were built on top of the former upper
ponds. Wells AA-01, AA-UW-1, and AA-27 are adjacent to the active BMI Complex.

Appendix C provides selected information extracted from various reports and documents that
summarize off-site source information for the plants area upgradient to the south and west.
Included in Appendix C is a regional map from 2006 that shows flow from the plants area toward
proposed upgradient wells AA-01 and AA-27. A regional map of arsenic detections in
groundwater (from various dates) is also included that shows arsenic impacts originating at the
plants area. Regional plume maps (2006) for nitrate, chloride, sulfate, total dissolved solids
(TDS), and selected metals and volatile organic compounds (VOCSs) are also included. A map
and table summarizing Tronox (formerly Kerr-McGee Chemical LLC) source areas is included
for reference. As discussed in Section 2.4.3, the plants area is interpreted to be the likely
source for some of the groundwater impacts detected in the proposed upgradient wells.

2.3 Modeling Results

BRC submitted a draft groundwater flow model calibration report to the NDEP in 2009 (DBS&A,
2009) (subsequently approved by NDEP). An evaluation of the potential historical mounding
was completed using the updated flow model. Pond recharge was estimated at 48.18 inches
per year (Figure 5). Heads were simulated for this condition to produce a groundwater flow map
representing the period of time that the lower ponds were in use (Figure 6). The simulation

indicates that groundwater flow was oriented primarily to the north near the locations of
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upgradient wells AA-01, AA-UW-1, AA-27, AA-UW-2, AA-UW-3, A-UW-4, and AA-UW-5. The
simulation also indicates that localized mounding is present at the lower ponds, and flow is
radial for a small area around the ponds. The location of well AA-UW-6 appears to be

marginally within the area of the localized mounding.

The remaining upgradient wells are located outside the area of modeled localized mounding
caused by pond use. Flow direction near the former ponds and at well AA-UW-6 has since
returned to its original northwesterly direction (Figure 2, Figure C-1). As discussed in
Section 2.4, the soil and groundwater data from well AA-UW-6 do not appear to reflect unique

impacts due to former pond use.

2.4 Soil and Groundwater Impacts

Selected analytical data for the upgradient well locations are discussed below in Sections 2.4.1
through 2.4.3.

2.4.1 Soil Data for Metals

The background metals dataset for the Eastside area (BRC and ERM, 2009a) was compared to
the range of metals concentrations data collected from the upgradient well locations
(Appendix D) (excluding duplicates). The following metals from the Site-related chemicals
(SRC) list were evaluated:

e Radionuclides
Radium-226
Radium-228

— Thorium-228

— Thorium-230

— Thorium-232

— Uranium-233/234
— Uranium-235/236
— Uranium-238

P:\_ES10-025\UpgradientWells.5-10\Eastside MW Selection_514_TF.doc 8



Daniel B. Stephens & Associates, Inc.

e Metals
—  Aluminum
— Antimony
— Arsenic
— Barium
— Beryllium
— Boron
— Cadmium
— Calcium
— Chromium (VI)
— Chromium (total)
— Cobalt
— Copper
— lron
— Lead
— Lithium
— Magnesium
— Manganese
— Mercury
— Molybdenum
— Nickel

— Niobium

In accordance with the BRC Closure Plan (BRC et al., 2007), background metals comparisons
were performed using the Quantile test, Slippage test, t-test, and Wilcoxon Rank Sum test with
Gehan modification. The Quantile test, Slippage test, and Wilcoxon Rank Sum test are
nonparametric; that is, the tests are distribution-free, and an assumption of whether the data are
normally or lognormally distributed is therefore not necessary. The computer statistical software
program Guided Interactive Statistical Decision Tools (GISdT) (Neptune and Company, 2007)

was used to perform all statistical comparisons, with a decision error of alpha equal to 0.025.

P:\_ES10-025\UpgradientWells.5-10\Eastside MW Selection_514_TF.doc 9



Daniel B. Stephens & Associates, Inc.

The Wilcoxon Rank Sum test analyzes the difference between the ranks for two populations.
This is a nonparametric method of assessing differences in the centers of the distributions that
relies on the relative rankings of data values. Knowledge of the precise form of the population
distributions is not necessary. When the data are normally distributed, the Wilcoxon Rank Sum
test has less power than the two-sample t-test, but the assumptions are not as restrictive. The
GISdT version of the Wilcoxon Rank Sum test uses the Mantel approach, which is equivalent to
using the Gehan ranking system (Neptune and Company, 2007).

The Quantile test addresses tail effects that are not addressed in the Wilcoxon Rank-Sum test.
The Quantile test looks for differences in the right tails (upper end of the dataset) rather than
central tendency as the Wilcoxon Rank-Sum test does. The Quantile test was performed using

a defined quantile equal to 0.80 (Neptune and Company, 2007).

The Slippage test looks for a shift to the right in the extreme right tail of the background dataset
versus the extreme right tail of the site dataset. This is equivalent to asking if a set of the
largest values of the site distribution are significantly larger (in a statistical sense) than the

maximum value of the background distribution (Neptune and Company, 2007).

Typically, an alpha equal to 0.05 is used to evaluate a statistically significant result (Neptune
and Company, 2007). Since several correlated tests were conducted, a lower alpha was
selected. As more tests are performed, it is more likely that a statistically significant result will
be obtained purely by chance. Given the use of multiple statistical tests, an alpha equal to
0.025 was selected according to NDEP guidance (NDEP, 2009a) as a reasonable significance

level (p).

If an individual test p-value is less than 0.025, the test result is interpreted to indicate that the
metal exceeds background levels. Additional factors, such as detection frequency and mean or

median values, are also reviewed to determine if a metal exceeds background levels.

Metals data from the upgradient well borings and nearby soil borings SB-01 and SB-27 were
sorted into the following groups based on sample depth and the geographic location of the
boring:
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e Shallow Qal (samples from less than 20 ft bgs): Data were compared to the Shallow

McCullough dataset, the Shallow Mixed dataset, or the Shallow River dataset.

o Deep Qal (samples from greater than or equal to 20 ft bgs, but collected above the
contact between the Qal and Upper Muddy Creek formation [UMCIf]): Data were
compared to the Deep McCullough dataset, the Deep Mixed dataset, or the Deep River

dataset.

e TMC (samples collected from the UMCf (below the Qal/TMCf contact): Data were

compared to TMC dataset.

The River datasets represent background metals characterized from soils collected in the
shallow alluvial fan system originating in the River Mountains to the east of the Site. The
McCullough datasets represent background metals characterized from soils collected in the
shallow alluvial system originating in the McCullough Range to the south/southwest of the Site.
The Mixed datasets represent background metals characterized from soils collected in the
shallow alluvial system originating from both the River Mountains and the McCullough Range,

where the two fan systems coalesce.

Data from upgradient well boring AA-UW-5 were compared to the Mixed datasets because this
boring is located where the River Mountains alluvial fan system and the McCullough Range fan
system coalesce. Data from upgradient well boring AA-UW-6 were compared to the River
datasets because this boring is located within the River Mountains alluvial fan system. All other
borings (including soil borings SB-01 and SB-27) fall within the McCullough Range fan system,
so these remaining data were compared to the McCullough datasets (BRC and ERM, 2009a).
Deep data below the Qal/lUMCf contact were compared to the TMC dataset.

2.4.1.1 Shallow Metals (less than 20 feet below grade)

The shallow background metals comparison for upgradient well borings AA-UW-5 (Shallow
Mixed dataset) and AA-UW-6 (Shallow River dataset) could not be completed because, with
only two samples per boring (not a total of four in a usable set), there is an insufficient number

of detections to use for the statistical calculations.
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The background metals comparison for the upgradient well borings falling into the McCullough
grouping (all borings except AA-UW-5 and AA-UW-6) indicates that the following metals were

detected above background:

e Boron
e  Chromium (VI)

e Total chromium

e lron

e Niobium
e Silver

e Sodium

e Strontium
e Titanium
e Tungsten

e Vanadium

2.4.1.2 Deep Metals (greater than 20 feet below grade and above the Qal/lUMCf contact)
The deep background metals comparison for upgradient well boring AA-UW-6 (Deep River
dataset) could not be completed because, with only two samples in the boring, there is an

insufficient number of detections to use for the statistical calculations.

In the absence of statistical analysis, a rudimentary comparison was made with the available
data. For metals with reported detections, the mean and maximum detected concentrations in
AA-UW-6 were compared to mean and maximum concentrations of the same metals in the
Deep River dataset. The following metals detected in the AA-UW-6 soil samples exceed the

mean background in the Deep River dataset:

e Cadmium

e Calcium

e Lithium

e Manganese

e Molybdenum
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e Silicon

e Tungsten

¢ Uranium

e Radium-226
e Thorium-228
e Thorium-230

Thorium-230 is the only metal detected in the AA-UW-6 soil samples that had a maximum

detected concentration that exceeds the maximum detected value in the Deep River dataset.

The background metals comparison for the upgradient borings falling into the Deep McCullough
grouping (all borings except AA-UW-5 and AA-UW-6) indicates that the following metals were

detected above background:

e Aluminum

¢ Barium

e Boron

e Chromium (VI)
e Total chromium
e lron

e Lead

¢ Manganese

e Selenium

e Silicon

e Thallium
e Titanium
e Zinc

The background metals comparison for the upgradient well boring AA-UW-5 falling into the

Mixed Deep grouping indicates that the following metals were detected above background:

e Silicon
e Sodium

e Strontium
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2.4.1.3 Deep Metals (below the Qal/lUMCT contact)

The background metals comparison for the upgradient boring data collected below the
Qal/lUMCf contact (all borings) indicates that the following metals were detected above
background in the TMC dataset:

e Beryllium

e Boron

e Cadmium

e Chromium (VI)
e Total chromium
o Copper

e Magnesium

e Molybdenum

e Selenium

e Silicon
e Sodium
e Thallium

e Tungsten

e Uranium

e Zinc

e Radium-226

e Thorium-230

e Uranium-233/234

e Uranium-238

2.4.1.4 Supplemental Shallow Soil Background Dataset AA-UW-6 Comparison

The soil metals data from boring AA-UW-6 were compared also to the background metals
concentrations detected in the supplemental shallow soil background dataset (ERM West,
2009). None of the metals detected in AA-UW-6 soil samples exceeded background metals

concentrations detected in the supplemental shallow soil background dataset (Table 2).
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While well AA-UW-6 has higher arsenic concentrations than downgradient wells, this well has
lower concentrations for carbon tetrachloride, total and hexavalent chromium, manganese,
PCE, perchlorate, Ra 226+228, selenium, and TTHMs. Well AA-UW-6 appears to be affected
by upgradient sources of arsenic, but there does not appear to be an off-site source of these

other analytes upgradient of AA-UW-6.

2.4.2 Summary of Metals Data Evaluation

The upgradient wells and well borings are located within BRC Parcels 4A and 4B. An
investigation of soil conditions in these parcels was reported in 2008 and 2009 (BRC and ERM,
2008b, 2009b). As discussed in the investigation reports, based on the results of the
investigations, data review, and a screening-level health risk assessment, exposure to residual
levels of chemicals in soil at the property should not result in adverse health effects to any future
on-site receptors (BRC and ERM, 2008b, 2009b). The NDEP agreed with this conclusion and
agreed that development may proceed on the parcels without environmental restriction (NDEP,
2008, 2009b). However, NDEP’s No-Further Action (NFA) determination for the parcels was
restricted to the upper 10 feet of soil (in which relatively low metals concentrations had been

measured), because deeper soil had not been evaluated.

While metals detections in soils deeper than 10 ft bgs may be representative of some residual
impacts from past industrial site use in the area, these deeper soil metals detections that are
excluded from the NFA should not prohibit the use of the proposed wells for upgradient data

collection and evaluation.

In addition to the 2008 and 2009 investigations, pH was measured in soil samples from the
upgradient well borings in 2004 and 2007 (BRC and ERM, 2008a; MWH, 2006). Data for pH
was collected from borings AA-UW-1 through AA-UW-6 (10 to 80 ft bgs), boring SB-01 (0 to
93 ft bgs), and boring SB-27 (0 to 107 ft bgs). For all samples, the measured values for soil pH
ranged from 7.6 to 9.6. These pH data indicate that soil conditions were not acidic in the
upgradient well borings and that conditions favorable for metals reduction, mobilization, and

leaching were not present.
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As discussed in Section 2.4.5, soil metals concentrations detected above groundwater were
screened against both the background metals datasets (Section 2.4.1) and the leaching-based
Basic Comparison Levels (LBCLs) from NDEP (2010). Except for one detection of aluminum in
boring AA-UW-5, all metals that exceed background concentrations fall below the LBCLs
(Table 2). Metals concentrations that exceed LBCLs are all below background metals

concentrations.

2.4.3 Soil Data for Nonmetals

The results of laboratory analyses for nonmetals in soil samples representative of borings
located in the upgradient well areas were compared to the Nevada Basic Comparison Levels
(BCLs). Because no comparison was being made to background concentration levels, there
was no need to group the soil samples by depth, as was the case for the evaluation of metals in

soil samples.

Table 3 presents a statistical summary of nonmetals detected in soil samples collected from the
upgradient well borings and adjacent borings SB-01 and SB-27. Table 4 summarizes selected
analyte detections for each well boring. Compounds detected in the upgradient borings include
organochlorine pesticides, organophosphate pesticides, and VOCs. None of the detections,

however, exceed BCLs.

Up to 2.5 milligrams per kilogram (mg/kg) perchlorate was detected at 60 ft bgs in soil boring
SB-01, drilled near upgradient well AA-O1 (Table 4). Perchlorate was also detected at more
shallow depths in this boring. Perchlorate was also detected in groundwater samples from well
AA-01 and the other upgradient wells. The detected concentrations may not be Site-related and
may be due to historical perchlorate use and release at adjacent upgradient and cross-gradient
facilities (such as Tronox and AMPAC).

Similarly, relatively low concentrations of VOCs (less than 60 micrograms per kilogram [ug/kg])
have been detected in soil samples from the well borings (Table 4). Tetrachloroethene (PCE)
was detected up to 7.7 ug/kg in soil samples from borings completed near wells AA-01 and

AA-UW-5. Trichloroethene (TCE), a degradation daughter compound of PCE, was not detected
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in soil samples from the upgradient well locations. However, both PCE and TCE have been

detected in the upgradient groundwater well samples.

As discussed in Section 2.3, boring AA-UW-6 appears to be marginally within the area of former
localized mounding due to pond use. Shallow groundwater flow near AA-UW-6 has since
returned to its original northwesterly direction. The soil data from boring AA-UW-6 do not
appear to reflect unique historical impacts from former use of the upper evaporation ponds,
which is consistent with the conclusion from flow modeling that former pond use did not

significantly impact soil in the area.

2.4.4 Summary of Nonmetals Data Evaluation

As discussed in Section 2.4.2, the upgradient wells and well borings are located within BRC
Parcels 4A and 4B. As discussed in the soil investigation reports for these parcels (BRC and
ERM, 2008b, 2009b), based on the results of the investigations, data review, and a screening-
level health risk assessment, exposure to residual levels of chemicals in soil at the property
should not result in adverse health effects to any future on-site receptors. The NDEP agreed
with this conclusion and agreed that development may proceed on the parcels without
environmental restriction (NDEP, 2008, 2009b), although NDEP’s “No-Further Action (NFA)”
determination for the parcels was restricted to the upper 10 feet of soil, because deeper soil had
not been evaluated. While the soil nonmetals detections below BCLs may potentially represent
some residual impacts from past industrial use in the area, the deeper soil nonmetals detections
excluded from the NFA should not prohibit the use of the proposed wells for upgradient data

collection and evaluation.

2.4.5 Metals and Nonmetals Screening Against LBCLs

The maximum metals concentrations for samples that were collected above groundwater were
compared to NDEP LBCLs (dilution-attenuation factor [DAF]-20) in accordance with NDEP
guidance (NDEP, 2010). These data were also compared to the background metals datasets,
and the data from AA-UW-6 were further compared to the supplemental shallow soll
background dataset (ERM West, 2008). (All detected iron concentrations were lower than the

54,750-mg/kg NDEP residential soil BCL and were therefore not included in the comparison.)
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Table 2 lists the analytes that exceeded either the associated LBCL or background

concentration.

For all borings except AA-UW-5, the maximum concentration for all of the evaluated analytes
was below either the background concentration or LBCL; only one aluminum detection in
AA-UW-5 exceeded both. However, aluminum has not been identified as an analyte of interest

(AQI) in BRC Eastside or plants area groundwater.

For the remaining data in each boring, the detected metals concentrations that exceed
background fall below LBCLs, and the detected metals concentrations that exceed LBCLs

(aluminum and manganese) fall below background.

Alpha-BHC, beta-BHC, and dichloromethane (one detection in AA-UW-6) are the only
nonmetals in the soil data that exceed LBCLs. As shown in Appendix C, the detected alpha-
BHC and manganese concentrations are likely due to the plants area alpha-BHC impacts, which
are much higher in comparison. Dichloromethane has not been identified as an AOI in BRC

Eastside or plants area groundwater.

2.4.6 Groundwater Data

2.4.6.1 Piper and Stiff Diagrams

Piper trilinear diagrams and Stiff polygonal diagrams of major cation and anion data from the
Eastside 2009 groundwater sampling event for BRC wells are provided as Figures 7 through 10.
As shown on these figures, the ion data show that the hydrogeochemical signature of
groundwater in the upgradient wells is broadly consistent with other Shallow Zone wells
screened in the same hydrogeologic unit. A relatively few Site wells, however, have a relatively
distinct hydrogeochemical signature, such as off-site well PC-67 (relatively high sodium and
chloride content) and well AA-18, where the ion content is relatively low. Appendix E presents
available Shallow Zone Layer 2 data from TIMET for comparison.

An updated version of the cation-anion balance (CAB) table (with related check calculations) is
provided in Appendix F. The CAB table was prepared in accordance with NDEP guidance and

Standard Methods for the Examination of Water and Wastewater (Section E).
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2.4.6.2 Basic Comparison Levels

All data from the groundwater samples collected from the Shallow Zone upgradient wells over
the six monitoring events were compared to BCLs established by the Nevada Division of
Environmental Protection (NDEP) to determine the level of chemical impact to the upgradient
wells. Each of the proposed upgradient wells appear to have been impacted above the BCLs

for various individual chemical constituents (Tables 5a, 5b, 6a, and 6b), including:

e 1,4-Dichlorobenzene

e Acetaldehyde

e Alpha BHC

e Arsenic

e Bromodichloromethane
e Chlorine

e Chloroform

e Chromium (VI)

e Dimethyl phosphorodithioic acid
e Fluoride

¢ Formaldehyde

e lron

e Lithium

e Magnesium

¢ Nitrate (as N)

e Octachlorodibenzodioxin
e Perchlorate

o Phosphorus (as P)

e Tetrachloroethylene

e Thallium

e Trichloroethylene

e Uranium

Based on isoconcentration plots of chemicals presented in the monitoring reports for the six

monitoring events (Appendix G), the chemical distribution data appear to indicate that chemicals
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detected in wells AA-01 and AA-27 may be moving from off-site locations onto the Site.
Appendix G includes isoconcentration maps using available plants area data that are split into

Shallow Zone Layer 1 and Shallow Zone Layer 2.

The source of these chemicals in groundwater samples from the upgradient wells may be the
historical operations in the off-site upgradient BMI Plants area. TCE was detected at less than
1 pg/L (in wells AA-01 and AA-UW-1) in the 5th round event (Table 5a), and PCE was detected
at a maximum of 84 ug/L in well AA-O1 in the 5th round event (Table 5a) and at 73 ug/L in the
Eastside 2009 groundwater sampling event (Table 6b).

PCE and TCE are also documented to have been released at upgradient sites to the southwest
(e.g., TIMET and Tronox) (Appendix C, Figures C-12 and C-13; Appendix G). The information
in Appendix C represents a portion of the off-site source information that is fully detailed in the
TIMET Conceptual Site Model Report (TIMET, 2007) and the Kerr-McGee (now Tronox)
Conceptual Site Model report (ENSR, 2005). Figures G-3 and G-4 are isoconcentration plots of
Shallow Zone groundwater arsenic data compiled from the various sources associated with the
BMI Plants area, the BRC CAMU area, and the BRC Eastside. The general spatial trends of the
data for the proposed upgradient wells indicate that the concentrations are greater in wells to
the south of the Site and decrease with increasing distance to the north-northeast.

An exception to this spatial trend is for arsenic, where the concentration in well AA-UW-6
(102 pg/L 5th round, 161 pg/L Eastside 2009 groundwater sampling event), located to the
northeast, was greater than in well AA-UW-1 (69.8 ug/L 5th round, 90.3 ug/L Eastside 2009
groundwater sampling event), located farther to the south toward the plants area. The source of
this anomaly in the data spatial trend is unknown but may be attributable to the spatial variability
of the natural arsenic content of geologic materials in the Site vicinity. Wells AA-UW-1, -2, -4,
-5, and -6 are installed in Layer 2 of the Shallow Zone (screened in the TMCf only). Wells
AA-01, AA-27, and AA-UW-3 are screened in Layer 1 (Qal only). Because the background
metals concentrations vary by lithologic unit, metals concentrations detected in groundwater

samples from the wells would be expected to be reflective of the well screen layer.
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As with wells AA-01 and AA-27 discussed above, the distribution of the data indicate that these
chemicals may be moving from off-site locations onto the Site. The source of these chemicals

in groundwater may be the historical operations in the BMI plants area.

2.4.6.3 Maximum Contaminant Levels

Data for groundwater samples collected from the proposed upgradient wells over the six
monitoring events were compared to federal maximum contaminant levels (MCLs) (Tables 5b
and 6b) for analytes that have no BCLs. TDS, sulfate, and chloride are the primary analytes
detected above secondary MCLs; aluminum, iron, and manganese were also measured over

the MCL but at a much lower frequency.

TDS in monitoring wells AA-UW-4 and AA-UW-6 exceeded ten times the secondary MCL (i.e.,
greater than 5,000 mg/L) in the 5th round, but the Eastside 2009 groundwater sampling event
data showed lower TDS concentrations (3,700 mg/L for each well). The other proposed
upgradient wells also had concentrations of TDS that exceed the TDS MCL during one or more
monitoring events (Tables 5b and 6b). However, TDS concentrations are broadly consistent

between sampling rounds in the proposed upgradient wells (Tables 5b and 6b).

The groundwater data from well boring AA-UW-6 do not appear to reflect unique historical
impacts from former pond use. As shown on Tables 6a and 6b, the detected perchlorate and
chlorine concentrations are among the lowest measured. Sulfate in well AA-UW-6 is roughly
average for the proposed background wells. The TDS detection in this well, however, is among
the highest TDS detections in the Shallow Zone. In addition, the arsenic was detected at
102 pg/L (5th round) and 161 ug/L (Eastside 2009 groundwater sampling event), which is the
highest among the upgradient wells.
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3. Summary and Conclusion

Proposed upgradient wells AA-01, AA-27, and AA-UW-1 through AA-UW-6 meet the criteria
listed in Section 2 for designation as Shallow Zone upgradient wells for the Eastside area.
Given the locations of the Site boundaries relative to the direction of groundwater flow and the
physiographic and hydrogeologic features in the Site vicinity, there appear to be no alternative

locations suitable for siting of Site upgradient wells.

Existing BRC data and modeling results that characterize groundwater flow conditions, current
and historical site use, soil quality, site location, and groundwater quality support the selection of

these wells for use as upgradient wells.

BRC proposes to use the data from the upgradient wells, where possible, for comparison to Site
impacts and off-site impacts from the plants area and AMPAC. Appropriate data will be used as
a screening tool in the BRC remedial alternatives study (RAS). If a particular analyte is
detected at relatively elevated concentrations in the upgradient wells, compared to background
or on-site/off-site data, then that well/analyte may be excluded from further analysis if the
impacts are determined to be due to past BRC Site operations. However, that same well can
still be used for data comparisons and decision-making for other analytes detected at relatively

low concentrations compared to background or on-site/off-site impacts.
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Daniel B. Stephens & Associates, Inc.

Table 1. Summary of Well Construction Data

Upgradient Wells

Top of Depth to Measured
Casing Surface Total Boring Diameter of | Depth to Top Bottom of Screen Screen Slot Well Water- Depth to Groundwater
Elevation Elevation Depth Casing Casing of Screen Screen Interval Size Installation Bearing Date Water Elevation
Well ID (ft msl) (ft msl) (ft bgs) Material (inches) (ft bgs) (ft bgs) (feet) (inches) Date Zone Measured (ft btoc) (ft msl)

AA-01 1757.13 1754.93 401 Sch 80 PVC 4 29 49 20 0.01 02/25/04 Shallow 04/08/04 45.10 1712.03
04/18/06 44.78 1712.35

07/27/06 45.44 1711.69

10/16/06 45.63 1711.50

01/22/07 45.68 1711.45

06/03/08 47.07 1710.06

AA-27 1789.43 1787.03 143 Sch 80 PVC 4 61.5 81.5 20 0.01 07/07/04 Shallow 07/13/04 59.45 1729.98
04/19/06 65.85 1723.58

07/26/06 66.77 1722.66

10/16/06 66.82 1722.61

01/22/07 66.97 1722.46

06/03/08 67.69 1721.74

AA-UW1 1774.45 1771.22 69.4 Sch 40 PVC 4 54.5 64.5 10 0.02 07/30/07 Shallow 06/03/08 52.35 1722.10
AA-UW2 1821.36 1817.63 82.72 Sch 40 PVC 4 55 75 20 0.02 08/03/07 Shallow 06/03/08 66.83 1754.53
AA-UW3 1812.72 1809.07 88.53 Sch 40 PVC 4 60 80 20 0.02 08/06/07 Shallow 06/03/08 66.66 1746.06
AA-UW4 1800.28 1796.79 60.7 Sch 40 PVC 4 35 55 20 0.02 08/07/07 Shallow 06/05/08 42.86 1757.42
AA-UW5 1768.68 1765.05 63.62 Sch 40 PVC 4 37 57 20 0.02 08/08/07 Shallow 06/05/08 48.80 1719.88
AA-UW6 1740.81 1737.01 68.66 Sch 40 PVC 4 37 57 20 0.02 08/08/07 Shallow 06/05/08 58.94 1681.87

ft msl = Feet above mean sea level
ft bgs = Feet below ground surface

ft btoc= Feet below top of casing

P:\_ES10-025\UpgradientWells.5-10\Tables\T01_WellConstructn.doc




Daniel B. Stephens & Associates, Inc.

Table 2. Summary of Screening against Background Metals Concentrations and
Leaching-Based Basic Comparison Levels

Page 1 of 4
Number of Sample Exceedances
Background
Number of Metals
Analyte Samples? Concentrations® | LBCLs (DAF20)

AA-1

alpha-BHC 3 NA 3
Aluminum 4 — 4
Antimony 4 —
Beryllium 4 1 —
beta-BHC 4 NA 4
Boron 4 1 —
Chromium (total) 4 4 —
Copper 4 4 —
Manganese 4 — 4
Selenium 4 1 —
Silver 4 3 —
Sodium 4 1 —
Thallium 2 1 —
Titanium 4 4 —
Vanadium 4 3 —

Zinc 4 1 —
AA-27

alpha-BHC 3 NA 3
Aluminum 6 — 6
Antimony 5 —
Beryllium 6 1 —
beta-BHC 2 NA 2
Calcium 6 1 —
Manganese 6 — 6
Titanium 6 6 —
Tungsten 6 3 —
Vanadium 6 1 —

Zinc 6 2 —

& All samples were collected from above the water table. LBCL = Leaching-based Basic Comparison Level
® The background metals dataset for the Eastside area DAF = Dilution-attenuation factor
(BRC and ERM, 2009a) was compared to the range of NA = Background metal screening not applicable to nonmetals.
soil metals concentrations data collected from the — = No exceedances detected in any of the samples.

upgradient well locations (Appendix D and Table 3)
(excluding duplicates).

P:\_ES10-025\UpgradientWells.5-10\Tables\T02_ScreeningRslts.doc



Daniel B. Stephens & Associates, Inc.

Table 2. Summary of Screening against Background Metals Concentrations and
Leaching-Based Basic Comparison Levels
Page 2 of 4

Number of Sample Exceedances

Background
Number of Metals
Analyte Samples? Concentrations® | LBCLs (DAF20)

AA-UW-1
Aluminum
Beryllium
beta-BHC
Magnesium
Niobium

NA

Silver

Titanium
Tungsten
Zinc
AA-UW-2
Aluminum
Lithium
Manganese
Silver

[N NEN o NN i NN Nl Kol Kol

NfWw|oO|Ww|F
|

Titanium
Vanadium

00 |00 |00 |00 |CO [ |00

Zinc
AA-UW-3
Aluminum

Beryllium
Manganese
Silver
Thorium-232
Titanium
Tungsten
Zinc
AA-UW-4
Aluminum 5 — 5
Barium 5 1 —

Q[ |00 |00 |00 |00 |00 |00

& Al samples were collected from above the water table. LBCL = Leaching-based Basic Comparison Level
The background metals dataset for the Eastside area DAF = Dilution-attenuation factor _
(BRC and ERM, 2009a) was compared to the range of NA = Background metal screening not applicable to nonmetals.
soil metals concentrations data collected from the — = No exceedances detected in any of the samples.
upgradient well locations (Appendix D and Table 3)
(excluding duplicates).

P:\_ES10-025\UpgradientWells.5-10\Tables\T02_ScreeningRslts.doc



Daniel B. Stephens & Associates, Inc.

Table 2. Summary of Screening against Background Metals Concentrations and
Leaching-Based Basic Comparison Levels
Page 3 0of 4

Number of Sample Exceedances

Background
Number of Metals
Analyte Samples? Concentrations® | LBCLs (DAF20)

AA-UW-4 (cont.)
Chromium (V1)
Manganese
Niobium

Silicon
Silver
Tungsten
AA-UW-5
Aluminum

Al | |O1|F
N[IN|FP |-

Barium
Lithium
Manganese
Radium-226
Silicon
Silver

N
|

|
o

Sodium
Strontium
Thorium-232
Titanium
Tungsten
Vanadium 6 1 —

RlO/OOO|O(OO|O|O (|00 |0

R ININ([W|A[N]|OT]|F
|

AA-UW-6 (blue text indicates comparison against shallow supplemental
background dataset [ERM West, 2009])

Aluminum 6
Cadmium

Calcium
Dichloromethane

Magnesium
Manganese
Molybdenum

N
|
DN |-

olo|o|s|lo|o
NN [N o NN N
Z
>

& Al samples were collected from above the water table. LBCL = Leaching-based Basic Comparison Level
The background metals dataset for the Eastside area DAF = Dilution-attenuation factor _
(BRC and ERM, 2009a) was compared to the range of NA = Background metal screening not applicable to nonmetals.
soil metals concentrations data collected from the — = No exceedances detected in any of the samples.
upgradient well locations (Appendix D and Table 3)
(excluding duplicates).

P:\_ES10-025\UpgradientWells.5-10\Tables\T02_ScreeningRslts.doc



Daniel B. Stephens & Associates, Inc.

Table 2. Summary of Screening against Background Metals Concentrations and
Leaching-Based Basic Comparison Levels
Page 4 of 4

Number of Sample Exceedances

Background
Number of Metals
Analyte Samples? Concentrations® | LBCLs (DAF20)

AA-UW-6 (blue text indicates comparison against shallow supplemental
background dataset [ERM West, 2009])(cont.)

Radium-226 5 2 2 — —
Silicon 6 2 1 — —
Thorium-230 6 2 3 — —
Uranium 6 2 2 — —
Uranium-233/234 6 2 2 — —
Uranium-235/236 2 0 1 — —
Uranium-238 6 2 2 — —
& Al samples were collected from above the water table. LBCL = Leaching-based Basic Comparison Level

The background metals dataset for the Eastside area DAF = Dilution-attenuation factor _

(BRC and ERM, 2009a) was compared to the range of NA = Background metal screening not applicable to nonmetals.

soil metals concentrations data collected from the — = No exceedances detected in any of the samples.

upgradient well locations (Appendix D and Table 3)
(excluding duplicates).

P:\_ES10-025\UpgradientWells.5-10\Tables\T02_ScreeningRslts.doc



Daniel B. Stephens & Associates, Inc.

Table 3. Statistical Summary of Soil Analytical Results for Nonmetals Detected in Upgradient Well Borings

Page 1 of 3
Detected
Total No. Detection Corgr(i%r;tkrg)tlon No. of
of No. of Frequency Residential | Detections
Parameter of Interest Compound List Samples | Detections (%) Minimum | Maximum Soil BCL > BCL
Aldehydes Formaldehyde 14 6 43 0.081 0.15 10.6 0
Dioxins/Furans TCDD TEQ 11 11 100 0.14 8 50% 0
General Chemistry Cyanide (total) 26 1 4 1.9 1.9 1,220 0
Sulfide 26 1 4 12.9 12.9 — —
Chlorate 29 2 7 15 1.8 — —
Bromide 29 4 14 0.91 1.3 — —
Orthophosphate as P 29 4 14 0.89 3.2 — —
Bromine 14 2 14 2 2.6 — —
Nitrite (as N) 29 6 21 0.25 3.6 — —
Total Kjeldahl nitrogen (TKN) 26 11 42 23.5 104 — —
Perchlorate 69 43 62 0.0052 2.5 54.8 0
Fluoride 29 21 72 0.44 7.1 3,670 0
Nitrate (as N) 29 26 90 0.27 6 — —
Chloride 29 29 100 24 367 — —
Chlorine 14 14 100 12.2 734 7,820 0
Sulfate 29 29 100 15.2 2330 — —
OCPs 4,4-DDD 55 4 7 0.0019 0.0032 2.44 0
4,4-DDE 55 4 7 0.0021 0.0033 1.72 0
4,4-DDT 55 5 9 0.0065 0.012 1.72 0
alpha-BHC 55 6 11 0.0054 0.022 0.0902 0
& ATSDR screening value of 50 parts per trillion (ppt) mg/kg = Milligrams per kilogram
BCL = Basic comparison level (From NDEP 2008; values used are residential soil BCLS).
— = Not applicable or no value has been established
OCPs = Organochlorine pesticides

P:\_ES10-025\UpgradientWells.5-10\Tables\T03_Soil-Nonmetals.doc



Daniel B. Stephens & Associates, Inc.

Table 3. Statistical Summary of Soil Analytical Results for Nonmetals Detected in Upgradient Well Borings

Page 2 of 3
Detected
Total No. Detection Concentration No. of
of No. of Frequency (mg/kg) Residential | Detections
Parameter of Interest Compound List Samples | Detections (%) Minimum | Maximum Soil BCL > BCL
OCPs (continued) beta-BHC 55 6 11 0.0022 0.034 0.316 0
Lindane 55 6 11 0.004 0.0096 0.437 0
Methoxychlor 55 6 11 0.036 0.11 306 0
OPPs Disulfoton 14 1 7 0.004 0.004 2.44 0
Chlorpyrifos 13 1 8 0.0042 0.0042 183 0
Malathion 13 1 8 0.0053 0.0053 1,220 0
Dichlorvos 13 2 15 0.0074 0.0074 1.68 0
Ethoprophos 13 2 15 0.005 0.0057 — —
Phorate 13 2 15 0.0046 0.0049 — —
Ronnel 13 2 15 0.0033 0.0037 3,060 0
Sulfotep 13 2 15 0.0041 0.0051 — —
SVOCs bis(2-Ethylhexyl) phthalate 50 1 2 1.7 1.7 34.7 0
VOCs Chloroform 16 1 6 0.0013 0.0013 0.245 0
m,p-Xylene 18 2 11 0.0011 0.0025 195 0
0-Xylene 18 2 11 0.00058 0.0011 282 0
Xylenes (total) 18 2 11 0.0017 0.0036 193 0
Toluene 29 4 14 0.00043 0.0011 521 0
1,2,4-Trimethylbenzene 27 4 15 0.00046 0.00073 8.94 0
Ethylbenzene 19 3 16 0.00025 0.0008 234 0
Methyl ethyl ketone 16 4 25 0.0071 0.013 22,600 0
mg/kg = Milligrams per kilogram OCPs = Organochlorine pesticides
BCL = Basic comparison level (From NDEP 2008; values used are residential soil BCLs. OPPs = Organophosphorous pesticides
— = Not applicable or no value has been established SVOCs = Semivolatile organic compounds

VOCs = Volatile organic compounds

P:\_ES10-025\UpgradientWells.5-10\Tables\T03_Soil-Nonmetals.doc



Daniel B. Stephens & Associates, Inc.

Table 3. Statistical Summary of Soil Analytical Results for Nonmetals Detected in Upgradient Well Borings

Page 3 of 3
Detected
Total No. Detection Corgr(i%r}tkrg)tlon No. of
of No. of Frequency Residential | Detections

Parameter of Interest Compound List Samples | Detections (%) Minimum | Maximum Soil BCL > BCL
VOCs (continued) Acetonitrile 21 6 29 0.0067 0.013 623 0
Tetrachloroethylene 18 8 44 0.00023 0.0077 0.554 0
Acetone 26 12 46 0.0052 0.058 14,200 0
Benzene 16 8 50 0.00049 0.0011 0.656 0
Dichloromethane 34 25 74 0.0027 0.045 8.9 0

mg/kg = Milligrams per kilogram

BCL = Basic comparison level (From NDEP 2008; values used are residential soil BCLs.
— = Not applicable or no value has been established

VOCs = Volatile organic compounds

P:\_ES10-025\UpgradientWells.5-10\Tables\T03_Soil-Nonmetals.doc



Daniel B. Stephens & Associates, Inc.

Table 4. Summary of Selected Nonmetals Detected in Soil from

Upgradient Well Borings

Page 1 of 5
Concentration
Analyte Boring Date Depth (feet) (mg/kg)
1,2,4-Trimethylbenzene | AA-UW-4 08/06/2007 10 0.00046
AA-UW-4 08/06/2007 20 0.0005
AA-UW-4 08/06/2007 40 0.00073
SB-01-B 05/10/2004 7 0.00072
4,4-DDD SB-01-B 05/10/2004 0 0.0032
SB-01-B 05/10/2004 7 0.0023
SB-27-A 06/24/2004 0 0.0031
SB-27-A 06/24/2004 7 0.0019
4,4-DDE AA-UW-1 07/30/2007 0 0.0026
SB-01-B 05/10/2004 0 0.0021
SB-01-B 05/10/2004 7 0.0024
SB-27-A 06/24/2004 0 0.0033
4,4-DDT SB-01-B 05/10/2004 0 0.009
SB-01-B 05/10/2004 7 0.0092
SB-27-A 06/24/2004 0 0.012
SB-27-A 06/24/2004 7 0.0094
SB-27-A 06/29/2004 107 0.0065
Acetone AA-UW-1 07/30/2007 5 0.0068
AA-UW-1 07/30/2007 10 0.0066
AA-UW-1 07/30/2007 50 0.014
AA-UW-1 07/30/2007 60 0.028
AA-UW-4 08/06/2007 20 0.0052
AA-UW-4 08/06/2007 30 0.0059
AA-UW-4 08/06/2007 40 0.0053
AA-UW-6 08/07/2007 10 0.014
AA-UW-6 08/07/2007 40 0.0055
SB-01-B 05/10/2004 0 0.033
SB-01-B 05/10/2004 7 0.058
SB-27-A 06/24/2004 0 0.054
alpha-BHC SB-01-B 05/10/2004 0 0.022
SB-01-B 05/10/2004 0 0.021
SB-01-B 05/10/2004 7 0.013
SB-01-B 05/11/2004 93 0.0054
SB-27-A 06/24/2004 0 0.02
SB-27-A 06/24/2004 0 0.02

mg/kg = Milligrams per kilogram

P:\_ES10-025\UpgradientWells.5-10\Tables\T04_Nonmetals-Detectns.doc




Daniel B. Stephens & Associates, Inc.

Table 4. Summary of Selected Nonmetals Detected in Soil from

Upgradient Well Borings

Page 2 of 5
Concentration
Analyte Boring Date Depth (feet) (mg/kg)
alpha-BHC (continued) SB-27-A 06/24/2004 7 0.011
SB-27-A 06/29/2004 107 0.0066
beta-BHC AA-UW-1 07/30/2007 0 0.0065
SB-01-B 05/10/2004 0 0.034
SB-01-B 05/10/2004 0 0.03
SB-01-B 05/10/2004 7 0.012
SB-01-B 05/10/2004 17 0.0025
SB-27-A 06/24/2004 0 0.0052
SB-27-A 06/24/2004 7 0.0022
Lindane SB-01-B 05/10/2004 0 0.0091
SB-01-B 05/10/2004 7 0.0057
SB-01-B 05/11/2004 93 0.004
SB-27-A 06/24/2004 0 0.0096
SB-27-A 06/24/2004 7 0.0052
SB-27-A 06/29/2004 107 0.0048
Ethylbenzene AA-UW-2 07/31/2007 10 0.00025
AA-UW-3 08/05/2007 30 0.00028
AA-UW-4 08/06/2007 5 0.00054
AA-UW-4 08/06/2007 40 0.0008
Nitrate (as N) AA-UW-1 07/30/2007 10 6
AA-UW-1 07/30/2007 10 4.8
AA-UW-1 07/30/2007 30 1.6
AA-UW-1 07/30/2007 40 1.4
AA-UW-1 07/30/2007 50 0.83
AA-UW-1 07/30/2007 60 0.27
AA-UW-2 07/31/2007 10 1.6
AA-UW-2 07/31/2007 70 2.2
AA-UW-3 08/05/2007 10 8.5
AA-UW-3 08/05/2007 80 14
AA-UW-4 08/06/2007 10 0.6
AA-UW-4 08/06/2007 50 2.7
AA-UW-5 08/07/2007 10 2
AA-UW-5 08/07/2007 60 2.6
AA-UW-6 08/07/2007 10 2
AA-UW-6 08/07/2007 50 0.39

mg/kg = Milligrams per kilogram
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Daniel B. Stephens & Associates, Inc.

Table 4. Summary of Selected Nonmetals Detected in Soil from

Upgradient Well Borings

Page 3 of 5
Concentration
Analyte Boring Date Depth (feet) (mg/kg)
Nitrate (as N) (continued)| SB-01-B 05/10/2004 0 3.2
SB-01-B 05/10/2004 7 3.6
SB-01-B 05/10/2004 17 1.9
SB-01-B 05/10/2004 27 0.54
SB-01-B 05/10/2004 47 0.52
SB-01-B 05/11/2004 77 0.64
SB-01-B 05/11/2004 93 15
SB-27-A 06/24/2004 7 0.88
SB-27-A 06/24/2004 27 0.82
SB-27-A 06/24/2004 57 0.87
SB-27-A 06/29/2004 97 3.3
SB-27-A 06/29/2004 107 2.4
Perchlorate AA-UW-1 07/30/2007 5 0.272
AA-UW-1 07/30/2007 10 1.55
AA-UW-1 07/30/2007 10 1.41
AA-UW-1 07/30/2007 30 0.0449
AA-UW-1 07/30/2007 40 0.0447
AA-UW-1 07/30/2007 50 0.0716
AA-UW-1 07/30/2007 60 0.1
AA-UW-2 07/31/2007 5 0.0742
AA-UW-2 07/31/2007 10 0.142
AA-UW-3 08/05/2007 5 1.2
AA-UW-3 08/05/2007 30 0.0072
AA-UW-3 08/05/2007 60 0.0038
AA-UW-3 08/05/2007 70 0.0105
AA-UW-4 08/06/2007 5 0.0349
AA-UW-4 08/06/2007 10 0.0078
AA-UW-4 08/06/2007 30 0.0077
AA-UW-4 08/06/2007 40 0.0162
AA-UW-5 08/07/2007 5 0.222
AA-UW-6 08/07/2007 5 0.284
AA-UW-6 08/07/2007 10 0.0117
AA-UW-6 08/07/2007 20 0.138
AA-UW-6 08/07/2007 40 0.162
AA-UW-6 08/07/2007 40 0.107

mg/kg = Milligrams per kilogram
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Daniel B. Stephens & Associates, Inc.

Table 4. Summary of Selected Nonmetals Detected in Soil from

Upgradient Well Borings

Page 4 of 5
Concentration
Analyte Boring Date Depth (feet) (mg/kg)
Perchlorate (continued) | SB-01-B 05/10/2004 0 1.99
SB-01-B 05/10/2004 7 0.19
SB-01-B 05/10/2004 27 0.0052
SB-01-B 05/10/2004 47 0.0088
SB-01-B 05/12/2004 60 2.5
SB-01-B 05/11/2004 77 0.0482
SB-01-B 05/11/2004 80 0.17
SB-01-B 05/11/2004 93 0.0249
SB-01-B 05/11/2004 120 0.1
SB-01-B 05/12/2004 180 0.095
SB-01-B 05/12/2004 214 0.017
SB-27-A 06/24/2004 0 0.295
SB-27-A 06/24/2004 7 0.117
SB-27-A 06/24/2004 17 0.132
SB-27-A 06/24/2004 27 0.0892
SB-27-A 06/24/2004 47 0.0487
SB-27-A 06/24/2004 57 0.046
SB-27-A 06/29/2004 77 0.0505
SB-27-A 06/29/2004 97 0.106
SB-27-A 06/29/2004 102 0.0611
SB-27-A 06/29/2004 107 0.103
SB-27-B 07/07/2004 120 0.0308
SB-27-B 07/07/2004 125 0.0294
SB-27-B 07/07/2004 131 0.0064
Sulfate AA-UW-1 07/30/2007 10 725
AA-UW-1 07/30/2007 10 511
AA-UW-1 07/30/2007 30 62
AA-UW-1 07/30/2007 40 69.6
AA-UW-1 07/30/2007 50 754
AA-UW-1 07/30/2007 60 271
AA-UW-2 07/31/2007 10 197
AA-UW-2 07/31/2007 70 424
AA-UW-3 08/05/2007 10 216
AA-UW-3 08/05/2007 80 589
AA-UW-4 08/06/2007 10 24.4

mg/kg = Milligrams per kilogram
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Daniel B. Stephens & Associates, Inc.

Table 4. Summary of Selected Nonmetals Detected in Soil from

Upgradient Well Borings

Page 5 of 5
Concentration
Analyte Boring Date Depth (feet) (mg/kg)
Sulfate (continued) AA-UW-4 08/06/2007 50 746
AA-UW-5 08/07/2007 10 15.2
AA-UW-5 08/07/2007 60 89.3
AA-UW-6 08/07/2007 10 23.7
AA-UW-6 08/07/2007 50 567
SB-01-B 05/10/2004 0 19.6
SB-01-B 05/10/2004 7 54.9
SB-01-B 05/10/2004 17 191
SB-01-B 05/10/2004 27 59
SB-01-B 05/10/2004 47 142
SB-01-B 05/11/2004 77 408
SB-01-B 05/11/2004 93 133
SB-27-A 06/24/2004 0 69.4
SB-27-A 06/24/2004 7 2330
SB-27-A 06/24/2004 17 311
SB-27-A 06/24/2004 27 308
SB-27-A 06/24/2004 47 137
SB-27-A 06/24/2004 57 241
SB-27-A 06/29/2004 97 898
SB-27-A 06/29/2004 107 856
Tetrachloroethylene AA-UW-1 07/30/2007 50 0.0018
AA-UW-1 07/30/2007 60 0.00068
SB-01-B 05/10/2004 0 0.00029
SB-01-B 05/10/2004 7 0.00027
SB-01-B 05/10/2004 27 0.00023
SB-01-B 05/10/2004 47 0.00068
SB-01-B 05/11/2004 77 0.0077
SB-01-B 05/11/2004 93 0.00043

mg/kg = Milligrams per kilogram
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Daniel B. Stephens & Associates, Inc.

Table 5a. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding Nevada Basic Comparison Levels
First through Fifth Sampling Rounds

Page 1 of 3
Nevada
Well Analyte Method Unit Event Result BCL
AA-01 Arsenic SW6020 ng/L 1st 67.3 0.0448
2nd 66.3 0.0448
3rd 68.8 0.0448
4th 78.3 0.0448
Tetrachloroethylene SW8260 ng/L 1st 81 0.105
2nd 45 0.105
3rd 42 0.105
4th 84 0.105
5th 54 0.105
Octachlorodibenzodioxin SW8290 pg/L 1st 49 0.448
Phosphorus (as P) SW6020 ug/L 2nd 100 0.73
Chlorine EPA 300.0 mg/L 1st 1780 3.65
2nd 1700 3.65
3rd 1510 3.65
4th 1940 3.65
5th 1420 3.65
Trichloroethylene SW8260 ug/L 1st 0.34 0.028
2nd 0.29 0.028
3rd 0.46 0.028
4th 0.44 0.028
5th 0.41 0.028
Chloroform SW8260 ug/L 1st 4 0.167
2nd 3.2 0.167
3rd 7.9 0.167
4th 5.5 0.167
5th 5 0.167
Acetaldehyde EPA 8315A ug/L 2nd 30 1.75
Perchlorate EPA314.0 ug/L 1st 1170 18
2nd 1530 18
3rd 1550 18
4th 1290 18
Bromodichloromethane SW8260 ug/L 3rd 0.21 0.181
Fluoride EPA 300 mg/L 2nd 3.5 2.19
3rd 3.1 2.19

BCL = Basic Comparison Level
ug/L = Micrograms per liter
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Daniel B. Stephens & Associates, Inc.

Table 5a. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding Nevada Basic Comparison Levels

First through Fifth Sampling Rounds

Page 2 of 3
Nevada
Well Analyte Method Unit Event Result BCL
AA-01 Thallium SW6020 ug/L 2nd 10 2.56
(continued) | Dimethyl phosphorodithioic acid | Alpha Acids mg/L 2nd 13 3.65
Nitrate (as N) EPA 300 mg/L 1st 11.8 10
2nd 12.4 10
4th 20.7 11
AA-27 Arsenic SW6020 ng/L 1st 38.7 0.0448
2nd 35 0.0448
Chlorine EPA 300.0 mg/L 1st 886 3.65
2nd 2500 3.65
3rd 868 3.65
4th 1210 3.65
5th 900 3.65
Chloroform SwW8260 ng/L 2nd 1.8 0.167
3rd 2 0.167
4th 1.7 0.167
Formaldehyde EPA 8315A ug/L 2nd 60 1.46
Acetaldehyde EPA 8315A ug/L 2nd 30 1.75
Perchlorate EPA 314.0 ug/L 1st 247 18
2nd 246 18
3rd 261 18
4th 249 18
5th 266 18
Chloroform Sw8260 ng/L 1st 16 0.167
5th 14 0.167
Acetaldehyde EPA 8315A ng/L 1st 3.8 1.75
Fluoride EPA 300 mg/L 2nd 3.3 2.19
3rd 3 2.19
Dimethyl phosphorodithioic acid | Alpha Acids mg/L 2nd 6.7 3.65
Nitrate (as N) EPA 300 mg/L 1st 14.1 10
2nd 39.3 10
3rd 12 10
4th 12.6 12
Chromium (VI) SM3500-CR D ng/L 2nd 260 110

BCL = Basic Comparison Level
ug/L = Micrograms per liter
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Daniel B. Stephens & Associates, Inc.

Table 5a. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding Nevada Basic Comparison Levels
First through Fifth Sampling Rounds

Page 3 of 3
Nevada
Well Analyte Method Unit Event Result BCL
AA-UW1 Arsenic SW6020 ug/L 5th 69.8 0.0448
Tetrachloroethylene SW8260 ng/L 5th 24 0.105
Chlorine EPA 300.0 mg/L 5th 877 3.65
Perchlorate EPA 314.0 ug/L 5th 697 18
Trichloroethylene SW8260 ng/L 5th 0.26 0.028
Chloroform SW8260 ug/L 5th 11 0.167
1,4-Dichlorobenzene SW8260 ug/L 5th 0.58 0.467
AA-UW2 Chlorine EPA 300.0 mg/L 5th 1040 3.65
Chloroform SW8260 ug/L 5th 1.2 0.167
1,4-Dichlorobenzene Sw8260 ug/L 5th 11 0.467
Perchlorate EPA 314.0 ug/L 5th 108 18
Iron SW6020 ug/L 5th 793 110
AA-UW3 Chlorine EPA 300.0 mg/L 5th 528 3.65
Chloroform SW8260 ug/L 5th 3.6 0.167
Perchlorate EPA 314.0 ug/L 5th 80.2 18
AA-UW4 Chlorine EPA 300.0 mg/L 5th 663 3.65
Chloroform SW8260 ug/L 5th 2.6 0.167
Perchlorate EPA 314.0 ug/L 5th 90 18
AA-UW5 Chloroform SW8260 ug/L 5th 1.9 0.167
Chlorine EPA 300.0 mg/L 5th 353 3.65
Tetrachloroethylene SwW8260 ng/L 5th 0.45 0.105
Perchlorate EPA 314.0 ug/L 5th 57.2 18
AA-UWG6 Arsenic SW6020 ug/L 5th 102 0.0448
Chlorine EPA 300.0 mg/L 5th 452 3.65
Chloroform SW8260 ug/L 5th 0.44 0.167
Perchlorate EPA 314.0 ug/L 5th 65.1 18

BCL = Basic Comparison Level
ug/L = Micrograms per liter

pg/L = Pictograms per liter
mg/L= Milligrams per liter
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Daniel B. Stephens & Associates, Inc.

Table 5b. Summary of Groundwater Sampling Data, Upgradient Wells

Detections Exceeding U.S. EPA Maximum Contaminant Levels
First through Fifth Sampling Rounds

Page 1 of 2
Secondary
Well Analyte Method Unit Event Result MCL?

AA-01 Chloride EPA 300 mg/L 1st 892 250
2nd 884 250

3rd 757 250

4th 970 250

5th 711 250

Sulfate EPA 300 mg/L 1st 1,500 250

2nd 1,700 250

3rd 1,600 250

4th 2,140 250

5th 1,460 250

Total Dissolved Solids EPA 160.1 mg/L 1st 3,430 500

2nd 3,930 500

3rd 3,310 500

4th 3,730 500

5th 3,850 500

AA-27 Chloride EPA 300 mg/L 1st 443 250
2nd 1,250 250

3rd 434 250

4th 605 250

5th 450 250

Sulfate EPA 300 mg/L 1st 2,410 250

2nd 6,870 250

3rd 2,700 250

4th 2,800 250

5th 2,380 250

Total Dissolved Solids EPA 160.1 mg/L 1st 4,080 500

2nd 4,240 500

3rd 4,220 500

4th 4,340 500

5th 4,570 500

AA-UW1 Aluminum SW6020 ug/L 5th 323 200
Chloride EPA 300 mg/L 5th 439 250
Manganese SW6020 ug/L 5th 99 50

Sulfate EPA 300 mg/L 5th 2,120 250

Total Dissolved Solids EPA 160.1 mg/L 5th 4,310 500

# parameters for which Nevada Basic Comparison Levels are not established were compared to U.S. EPA MCLs

MCL = Maximum contaminant level

mg/L= Milligrams per liter
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Daniel B. Stephens & Associates, Inc.

Table 5b. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding U.S. EPA Maximum Contaminant Levels
First through Fifth Sampling Rounds

Page 2 of 2
Secondary
Well Analyte Method Unit Event Result MCL?
AA-UW2 Chloride EPA 300 mg/L 5th 522 250
Iron SW6020 ug/L 5th 793 300
Manganese SW6020 ug/L 5th 164 50
Sulfate EPA 300 mg/L 5th 1,930 250
Total Dissolved Solids EPA 160.1 mg/L 5th 4,460 500
AA-UW3 Chloride EPA 300 mg/L 5th 264 250
Sulfate EPA 300 mg/L 5th 3,070 250
Total Dissolved Solids EPA 160.1 mg/L 5th 4,880 500
AA-UW4 Chloride EPA 300 mg/L 5th 331 250
Sulfate EPA 300 mg/L 5th 2,970 250
Total Dissolved Solids EPA 160.1 mg/L 5th 5,990 500
AA-UW5 Sulfate EPA 300 mg/L 5th 271 250
Total Dissolved Solids EPA 160.1 mg/L 5th 1,400 500
AA-UW6 Sulfate EPA 300 mg/L 5th 2,480 250
Total Dissolved Solids EPA 160.1 mg/L 5th 5,850 500

# parameters for which Nevada Basic Comparison Levels are not established were compared to U.S. EPA MCLs
MCL = Maximum contaminant level mg/L= Milligrams per liter ng/L = Micrograms per liter
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Daniel B. Stephens & Associates, Inc.

Table 6a. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding Nevada Basic Comparison Levels
Eastside 2009 Groundwater Sampling Event

Page 1 of 3
Nevada
Well Filtered? Analyte Unit Result SQL BCL
AA-01 Yes Chlorine mg/L 1,520 — 4
Perchlorate pg/L 1,900 2 18
No Arsenic pg/L 91 0.21 10
Chlorine mg/L 1,440 — 4
Chloroform pg/L 5.7 0.067 1.6
Nitrate mg/L 10.9 25 10
Perchlorate ug/L 1,900 2 18
Tetrachloroethene pg/L 73 0.065 5
Uranium ug/L 48.1 0.02 30
AA-27 Yes Chlorine mg/L 834 — 4
Nitrate mg/L 12.2 0.1 10
Perchlorate ug/L 230 2 18
No Arsenic pg/L 44.3 21 10
Chlorine mg/L 845 — 4
Nitrate mg/L 125 0.1 10
Perchlorate pg/L 230 0.4 18
Uranium ng/L 68.7 0.2 30
AA-UW1 Yes Chlorine mg/L 824 — 4
Magnesium ug/L 227,000 53.5 207,000
Perchlorate ug/L 740 10 18
No alpha-BHC pg/L 0.16 0.01 0.011
Arsenic pg/L 90.3 21 10
Chlorine mg/L 831 — 4
Lithium pg/L 180 13 73
Magnesium ug/L 219,000 53.5 207,000
Perchlorate pg/L 630 10 18
Tetrachloroethene pg/L 53 0.065 5
Uranium ug/L 48.2 0.2 30
AA-UW?2 Yes Chlorine mg/L 999 — 4
Nitrate mg/L 10.2 0.1 10
Perchlorate ug/L 99 1 18
No Arsenic pg/L 37.1 0.21 10
Chlorine mg/L 1,020 — 4
SQL = Sample quantitation limit — = Not applicable or not reported
BCL = Basic Comparison Level ng/L = Micrograms per liter

mg/L= Milligrams per liter
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Daniel B. Stephens & Associates, Inc.

Table 6a. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding Nevada Basic Comparison Levels
Eastside 2009 Groundwater Sampling Event

Page 2 of 3
Nevada
Well Filtered? Analyte Unit Result SQL BCL
AA-UW?2 No Nitrate mg/L 10.2 0.1 10
(continued) No Perchlorate ug/L 99 1 18
No Uranium pg/L 98.8 0.02 30
AA-UW3 Yes Chlorine mg/L 506 — 4
Magnesium ng/L 228,000 53.5 207,000
Perchlorate pg/L 68 0.4 18
No Arsenic ng/L 13.3 2.1 10
Chlorine mg/L 533 — 4
Chloroform ug/L 2.4 0.067 1.6
Lithium ug/L 132 13 73
Magnesium pg/L 221,000 53.5 207,000
Perchlorate ng/L 65 0.4 18
AA-UW4 Yes Chlorine mg/L 610 — 4
Nitrate mg/L 12.7 0.1 10
Perchlorate ug/L 76 0.2 18
No Arsenic pg/L 94.6 21 10
Chlorine mg/L 613 — 4
Chloroform pg/L 2.7 0.067 1.6
Nitrate mg/L 12.7 0.1 10
Perchlorate ug/L 75 0.2 18
Yes Chlorine mg/L 614 — 4
Nitrate mg/L 12.6 0.1 10
Perchlorate pg/L 81 0.2 18
No Arsenic pg/L 90.4 2.1 10
Chlorine mg/L 608 — 4
Chloroform pg/L 2.5 0.067 1.6
Nitrate mg/L 12.6 0.1 10
Perchlorate ug/L 77 0.4 18
AA-UW5 Yes Chlorine mg/L 318 — 4
Nitrate mg/L 13.7 0.5 10
Perchlorate pg/L 54 0.4 18
No Arsenic pg/L 134 21 10
Chlorine mg/L 333 — 4
SQL = Sample quantitation limit — = Not applicable or not reported
BCL = Basic Comparison Level ng/L = Micrograms per liter

mg/L= Milligrams per liter
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Daniel B. Stephens & Associates, Inc.

Table 6a. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding Nevada Basic Comparison Levels
Eastside 2009 Groundwater Sampling Event

Page 3 of 3
Nevada
Well Filtered? Analyte Unit Result SQL BCL
AA-UW5 No Lithium ug/L 108 13 73
(continued) Nitrate mg/L 12.9 0.5 10
Perchlorate pg/L 56 0.4 18
Yes Chlorine mg/L 324 — 4
Nitrate mg/L 13.3 0.5 10
Perchlorate pg/L 54 0.4 18
No Arsenic ng/L 13.7 2.1 10
Chlorine mg/L 320 — 4
Lithium ug/L 102 13 73
Nitrate mg/L 13.3 0.5 10
Perchlorate ng/L 51 0.1 18
AA-UW6 Yes Chlorine mg/L 400 — 4
Perchlorate pg/L 52 0.4 18
No Arsenic pg/L 161 21 10
Chlorine mg/L 403 — 4
Lithium pg/L 266 13 73
Perchlorate ug/L 50 0.4 18
SQL = Sample quantitation limit — = Not applicable or not reported
BCL = Basic Comparison Level pg/L = Micrograms per liter

mg/L= Milligrams per liter
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Daniel B. Stephens & Associates, Inc.

Table 6b. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding U.S. EPA Maximum Contaminant Levels
Eastside 2009 Groundwater Sampling Event

Page 1 of 2
Secondary
Well Filtered? Analyte Unit Result SQL MCL?
AA-01 Yes Chloride mg/L 759 10 250
Sulfate mg/L 1,720 25 250
No Chloride mg/L 719 10 250
Iron ug/L 1,700 4.8 300
Sulfate mg/L 1,640 25 250
Total Dissolved Solids mg/L 3,800 350 500
AA-27 Yes Chloride mg/L 417 10 250
Sulfate mg/L 2,290 25 250
No Aluminum ug/L 155 36.2 50
Chloride mg/L 422 10 250
Iron ug/L 5,850 47.7 300
Sulfate mg/L 2,320 25 250
Total Dissolved Solids mg/L 3,300 350 500
AA-UW1 Yes Chloride mg/L 412 10 250
Sulfate mg/L 2,160 25 250
No Aluminum ug/L 162 36.2 50
Chloride mg/L 415 10 250
Iron ug/L 2,080 47.7 300
Manganese pg/L 58.6 3.1 50
Sulfate mg/L 2,150 25 250
Total Dissolved Solids mg/L 3,100 350 500
AA-UW?2 Yes Chloride mg/L 500 10 250
Sulfate mg/L 1,920 25 250
No Chloride mg/L 512 10 250
Iron ug/L 1,290 4.8 300
Sulfate mg/L 1,970 25 250
Total Dissolved Solids mg/L 4,200 350 500
AA-UW3 Yes Chloride mg/L 253 10 250
Sulfate mg/L 3,130 25 250
No Aluminum ug/L 74.7 36.2 50
Chloride mg/L 267 10 250
Iron pg/L 1,370 47.7 300
Sulfate mg/L 3,280 25 250
Total Dissolved Solids mg/L 3,500 350 500
# parameters for which Nevada Basic Comparison Levels are not established were compared to U.S. EPA MCLs
SQL = Sample quantitation limit mg/L= Milligrams per liter
MCL = Maximum contaminant level ng/L = Micrograms per liter

P:\_ES10-025\UpgradientWells.5-10\Tables\T6b_GW-MCL_2009.doc



Daniel B. Stephens & Associates, Inc.

Table 6b. Summary of Groundwater Sampling Data, Upgradient Wells
Detections Exceeding U.S. EPA Maximum Contaminant Levels
Eastside 2009 Groundwater Sampling Event

Page 2 of 2
Secondary
Well Filtered? Analyte Unit Result SQL MCL?
AA-UW4 Yes Chloride mg/L 305 10 250
Sulfate mg/L 2,900 25 250
No Chloride mg/L 306 10 250
Iron ug/L 4,580 47.7 300
Sulfate mg/L 2,930 25 250
Total Dissolved Solids mg/L 3,700 350 500
Yes Chloride mg/L 307 10 250
Sulfate mg/L 2,970 25 250
No Aluminum po/L 64.1 36.2 50
Chloride mg/L 304 10 250
Iron ug/L 4,480 47.7 300
Sulfate mg/L 2,920 25 250
Total Dissolved Solids mg/L 4,300 350 500
AA-UW5 No Aluminum pg/L 615 36.2 50
Iron ug/L 910 47.7 300
Total Dissolved Solids mg/L 600 350 500
Iron ug/L 586 47.7 300
Total Dissolved Solids mg/L 700 350 500
AA-UW6 Yes Sulfate mg/L 2,260 25 250
No Iron ug/L 4,550 47.7 300
Sulfate mg/L 2,240 25 250
Total Dissolved Solids mg/L 3,700 350 500
2 parameters for which Nevada Basic Comparison Levels are not established were compared to U.S. EPA MCLs
SQL = Sample quantitation limit mg/L= Milligrams per liter
MCL = Maximum contaminant level ng/L = Micrograms per liter
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Appendix A

Response to Comments and
Revised Text



Response to Nevada Division of Environmental Protection (NDEP) Comments, dated February 20,
2010, to Revised Upgradient Wells Report, BMI Common Areas, Eastside Area, dated February 11,
2010, NDEP Facility 1D# H-000688

1. Section 2.1, page 5, BRC notes that the Shallow Zone occurs at much deeper depths in the
upgradient areas and is absent on the eastern side of the Site. BRC needs to consider and discuss
how this may effect the concentrations of metals and other compounds.

Response: The revised report Section 2.4 includes a cross section that illustrates the relationship
between shallow zone groundwater off-site to the east and the upgradient wells. As discussed in the
revised report, groundwater in Layer 2 wells (screened in the TMCf only) may have some relatively
higher metal concentrations, such as arsenic in well AA-UW-6, that are reflective of the higher
TMCT background metals concentrations.

2. Section 2.4.1, page 10, BRC should also consider discussing the supplemental shallow soils
background data set as the unique concentrations at well AA-UW-6 may be related to this geologic
issue. A Figure should be developed and referenced that shows this relationship.

Response: As discussed in the revised report, metals concentrations detected in well AA-UW-6 can
be attributable to higher background metals concentrations detected in the supplemental shallow soil
background dataset. As discussed in the response to Comment 1, a cross section has been included
in the revised report to show the proximity of AA-UW-6 to borings in the supplemental shallow soil
background dataset. All AA-UW-6 soil metals detections (maximum concentrations), however, are
less than metals concentrations in the supplemental shallow soil background dataset.

3. Section 2.4.2, page 14, the NDEP has the following comments:

a. BRC needs to evaluate the soils data versus leaching based BCLs and perhaps develop site-
specific leaching based screening levels for comparison and discussion. Please refer to the
NDEP’s January 16, 2010 guidance on this topic. Sole comparison to human health based
screening criteria does not address the issues that need to be considered. This is a global issue
that needs to be addressed throughout the Deliverable.

Response: Section 2.4 has been revised to include a comparison of the detected metals
concentrations to leaching-based BCLs (LBCLSs) in accordance with NDEP’s January 2010
guidance.

b. In addition, BRC acknowledges that the soils data “may be representative of some residual
impacts” and numerous comparisons to background fail. This issue needs further consideration
and discussion regarding why these locations are applicable to upgradient conditions. This is a
global issue that needs to be addressed throughout the Deliverable.

Response: Revised Section 2.4.5 discusses the results of the data comparison to LBCLSs (see above
Comment 3a), which indicates that the wells are suitable as upgradient wells.




Section 2.4.3, page 15, last paragraph, BRC is using an order of magnitude comparison to
differentiate upgradient soils data from site soils data. This seems to be an excessive range and BRC
should discuss this matter with NDEP.

Response: BRC will discuss this comparison with NDEP. This section has been revised to omit the
comparison based on an order of magnitude. As noted in the report, all nonmetals detections at
AA-UW-6 are less than BCLs.

Section 2.4.5.1, page 16, NDEP has the following comments:
a. Since the upgradient Piper and Stiff diagrams are similar to on-Site diagrams it is not clear to the
NDEP how this is indicative of a lack of impacts to the upgradient wells.

Response: The Piper and Stiff analysis has only limited application to the comparison of upgradient
and on-site groundwater quality. The analysis is only intended to show that upgradient and on-site
groundwater are geochemically similar with respect to the ion data, but impacts may be evident from
other analyses, such as analysis for VOCs in groundwater. BRC contends that it is not necessary to
indicate a lack of impacts for wells that are designated as “upgradient” and not “background”
locations.

b. Due to the absence of the upgradient Piper and Stiff diagrams, NDEP considers this analysis and
discussion incomplete.

Response: The revised report includes an appendix of available Shallow Zone Piper and Stiff
diagrams from TIMET for reference.

Figure 2, NDEP has the following comments:

a. This Figure doesn’t appear to support the hypothesis of continued chemical transport from the
BMI Complex to the BMI Common Areas with the exception of the northeast corner of the
TIMET property.

Response: Comment noted. BRC will continue to evaluate groundwater flow and transport in the
off-site areas as more contemporaneous data become available. It is also noted, however, that
significant impacts to groundwater quality from multiple analytes at the proposed upgradient well
locations are present at the plants area and, specifically, downgradient of the northeast corner of the
TIMET property. BRC also notes that isoconcentration contours for various chemicals presented in
the recently submitted 2009 Groundwater Monitoring Report, BMI Common Areas (Eastside), and
also included in this revised report (Appendix G), provide additional support for the hypothesis of
continued chemical transport from the BMI Complex to the BMI Common Areas.

With respect to groundwater elevation contouring, BRC notes that upgradient anthropogenic
complexities introduced in the BMI Complex over the years (such as barrier walls and injection
trenches) may have altered groundwater flow patterns. It is also noted that deep drilling, sampling,
and well completion beneath the Qal/TMCT contact in the BMI Complex has been limited. Thus, it




is not possible to observe whether deeper chemical impacts and flow paths within the BMI Complex
may be affecting chemical transport. The disparity between the groundwater flow contours and the
isoconcentration contours would indicate that the issue of potential deeper flow paths within the
BMI Complex merits further investigation. This discussion has been added to the revised report.

b. NDEP also acknowledges that the groundwater elevation does not appear to correlate well to
chemical concentration contours. BRC should consider and discuss the concept of chemical
transport from the Middle Zone to the Shallow Zone as it is the understanding and belief of the
NDEP that the flow paths in the Middle Zone differ from those in the Shallow Zone. Figures
would also need to be developed to support this hypothesis.

Response: BRC concurs with NDEP’s acknowledgement while recognizing that additional data
beneath the Shallow Zone within the plants areas are needed to validate NDEP’s beliefs. Also,
please see response to Comment 6a. In addition, the revised report includes a cross section that
illustrates the relationship between the plants area and the western boundary of the BRC Eastside
property. Based solely on elevation, the upper Middle Zone at the plants area corresponds to the
Shallow Zone at BRC Eastside, since the plants area is topographically higher than the BRC Eastside
property. That is, 130 feet below grade at the plants area is approximately 1,700 feet in elevation
above mean sea level, and this elevation corresponds to approximately 50 feet below grade at the
Eastside property. As a result, Middle Zone and Layer 2 Shallow Zone impacts at the plants area
may be contributing to Shallow Zone Layer 1 impacts at the Eastside. As discussed in the revised
isotope report, dated April 21, 2010, the plants area is located closer to the regional recharge area
while the BRC Eastside is located in the “pressure area,” which is designated on the cross section.
This discussion has been added to the revised report.

. Table 3, this Table and others need comparisons to the NDEP BCLs and LBCLSs.

Response: None of the nonmetals detections exceed BCLs. A screening against LBCLs was
completed and a new table has been added to the report to show the results of the screening.

. Appendix C, Figure C-2, NDEP has the following comments:

a. Regarding location AA-UW-6, in addition to the possible impacts relating to depth, and geology
(supplemental shallow soils background data); BRC also needs to consider impacts to soils in the
Mohawk sub-area as they relate to this location.

Response: The metals data from well boring AA-UW-6 have been compared to the supplemental
shallow soil background dataset and the results are included in the revised report as Table 2. As
discussed in the report, the metals concentrations detected in the AA-UW-6 soil samples fall below
the background concentrations. Note that while well AA-UW-6 has higher arsenic concentrations
than downgradient wells, AA-UW-6 has lower concentrations of carbon tetrachloride, total and
hexavalent chromium, manganese, PCE, perchlorate, Ra 226+228, selenium, and TTHMs. Well
AA-UW-6 appears to be affected by upgradient sources of arsenic, but there does not appear to be an
off-site source of these other analytes upgradient of AA-UW-6. This discussion has been added to
the revised report.




b. Location AA-UW-6 is elevated in concentration relative to downgradient wells, this needs
consideration and discussion relative to selection of this location as an upgradient location.

Response: Please see the responses to Comments 8a and 8c.

c. Locations AA-UW-1, -4 and -6 appear to be elevated in concentration relative to other
upgradient locations and locations upgradient of the BMI Complex. This issue requires
consideration and discussion.

Response: Please see the response to Comment 8a. These wells are screened in Layer 2 (TMCf
only), and the arsenic concentrations are reflective of the higher arsenic background concentrations
in the TMCf. For well AA-UW-6, the arsenic concentrations are reflective of the higher arsenic
concentration consistent with the supplemental shallow soil background dataset.

. Appendix E, NDEP has the following comments:

a. This comment has not been attended to from the August 5, 2009 review of the previous
document, the Cation-Anion Balance (CAB) check algorithm (within the executable spreadsheet)
for three tabulated samples is in error. For samples MCF-02A, MCF-02B and MCF-03A, the
acceptable percent difference is +2%, since their anion sums are between 3 and 10 meg/L. The
spreadsheet algorithm uses an acceptable difference of +5% (which applies to anion sums greater
than 10 meg/L). These samples fail the CAB check; since samples MCF-02A and MCF-02B
also fail the TDS checks, these samples should be qualified R-CAB&TDS; the MCF-3A sample
should be qualified J-CAB. Please make these changes and build in the correct algorithm to the
spreadsheet for future submittals.

Response: The algorithm has been built into the spreadsheet included in the revised report.

b. Column “AW?” of the executable spreadsheet contains an error for the algorithm that determines
whether samples measured versus calculated TDS falls within the range for acceptable ratio.
The range should be defined as greater than 1.0 and less than 1.2; the submitted algorithm
defines the range as greater than 1.0 and less than or equal to 1.2. NDEP notes that no additional
TDS checks fail this test. BRC is advised to build in the correct algorithm to the spreadsheet.

Response: The algorithm has been built into the spreadsheet included in the revised report.




Response to Nevada Division of Environmental Protection (NDEP) Preliminary Comments, dated
January 8, 2010, to Upgradient Wells Report, BMI Common Areas, Eastside Area, dated
December 30, 2009, NDEP Facility 1D# H-000688

1. This figure and 5, 6,7, 8 need to be expanded to include data from the BMI Companies (if available and
relatively contemporaneous and usable)....if it is not available or usable we need to discuss this report
prior to resubmittal.

Response: Available water level data from TIMET (July and December 2009) and Tronox (September
and October 2009) have been added to Figure 2 (Shallow Zone Groundwater Elevations 2009) for
reference and review. Balanced cation/anion data or completed and NDEP-approved Piper/Stiff
diagrams from the Companies are not available to supplement Figures 5, 6, 7, or 8, however. BRC will
contact NDEP to discuss the revised report submittal as suggested.

2. General comment, these comments and edits are NOT meant to be comprehensive, however, since the
issues are relatively basic/conceptual NDEP feels that these must be addressed before a comprehensive
review is completed.

Response: Comment noted.

3. The problem is that this data is non-contemporaneous with the remainder of the report (such as the BRC
data). NDEP would like BRC to verify if relatively contemporaneous data is available from the
upgradient and cross gradient sources before revising this report. If it is not available we will have to
discuss other ways of revising this one.

Response: Regarding Appendix C, Figure C-1 (regional flow map), please see response to Comment 1.

4. Need a figure that shows these locations.

Response: A map showing upgradient off-site boring locations was included in Appendix B of the
December 30, 2009 report. Appendix B will be referenced in Section 2.1 where these borings are
discussed.

5. As noted above contemporaneous data needs to be compiled and presented.

Response: Regarding Appendix C (off-site source information), please see response to Comment 1.
BRC will contact NDEP regarding submittal of the revised report.

6. Which begs the question of “what about the metals?”



10.

11.

12.

Response: For clarity, the last sentence of Section 2.3 has been removed and metals and nonmetals
detections at the upgradient boring locations are fully discussed in Section 2.4 (instead of being only
referenced in Section 2.3). The objective of Section 2.3 is to present flow modeling results.

NDEP has provided guidance on this issue which should be referenced herein.

Response: The following reference for the value of 0.025 has been included in the report: Nevada
Division of Environmental Protection (NDEP). 2009. Significance Levels for the Gilbert Toolbox of
Background Comparison Tests. BMI Plant Sites and Common Areas Projects, Henderson, Nevada. July.

Mis-spelled from here forward

Response: The spelling of “McCullough” has been corrected in the document.

Rudimentary comparisons could be made...e.g. exploratory data analysis

Response: In Section 2.4.1.2, in the absence of statistical analysis, a rudimentary data comparison was
made with the available data. For metals with reported detections, the mean and maximum detected
concentrations in AA-UW-6 were compared to mean and maximum concentrations of the same metals
in the Deep River dataset.

Many of these comments apply to multiple sections and will not be repeated.

Response: Comment noted.

This begs the question of “what does this mean” and “how is this explained”

Response: Section 2.4.2, Summary of Background Metals Data Evaluation, has been added to discuss
the Parcels 4A and 4B soil investigations reported in 2008 and 2009. As discussed in the investigation
reports, based on the results of the investigations, data review, and a screening-level health risk
assessment, exposure to residual levels of chemicals in soil at the property should not result in adverse
health effects to all future on-site receptors. The NDEP agreed with this conclusion and agreed that
development may proceed on the parcels without environmental restriction. NDEP’s “No-Further
Action (NFA)” determination for the parcels was restricted to the upper 10 feet of soil, however, since
deeper soil had not been investigated at the time. While deeper soil metals detections may potentially
represent residual impacts from past industrial use in the area, the deeper soil metals detections are not
interpreted to be prohibitive in terms of using the proposed wells for upgradient data collection and
evaluation. Section 2.4.4, Summary of Nonmetals Data Evaluation, has also been added to discuss
nonmetals detections.

Figures are needed for this sort of issue.

Response: Please see response to Comment 1




13.

BRC needs to connect the dots and explain what this means.

Response: As noted in Table 2, and Section 2.4.2, none of the nonmetals detections exceed Basic
Comparison Levels for residential soil (BCLs). The relatively low detections of nonmetals, all less than
BCLs, are consistent with the results of flow modeling that indicate that former pond use did not impact
soils in the AA-UW-6 area. Nonmetals soil results less than BCLs at AA-UW-6 are not higher by one
or more orders of magnitude than data from other borings that are located further away from the ponds
in this area. The text has been revised to include this interpretation. Section 2.4.4, Summary of
Nonmetals Data Evaluation, has also been added to discuss nonmetals detections and NDEP’s NFA
determination regarding shallow soils in Parcels 4a and 4B. While deeper soil nonmetals detections
below BCLs may potentially represent residual impacts from past industrial use in the area, the deeper
soil nonmetals detections are not interpreted to be prohibitive in terms of using the proposed wells for
upgradient data collection and evaluation.

14.

Doesn’t include off-site wells ....if TIMET, TRX etc are available and usable they should be used, if
they are not usable that needs to be considered and discussed in light of these conclusions.

Response: Please see response to Comment 1

15.

Plots should be provided in this report....especially since the 6th quarter report has not been submitted.

16.

Response: The isoconcentration plots for the 2009 sampling event have been added to the report as
Appendix F.

This does not seem reasonable....there are other closer sources.

Response: The text discussing the Three Kids Mine has been removed since other potential sources are
located closer than the mine.




Response to Nevada Division of Environmental Protection (NDEP) Comments, dated August 5, 2009, to
Upgradient Wells Report, BMI Common Areas, Eastside Area, dated July 24, 2009
NDEP Facility ID# H-000688

1. General comment, due to the remaining deficiencies of the cation-anion balance the NDEP has not
completed a comprehensive review of this report. It is not clear that this report will be able to be corrected
until new, valid data is collected (the 2009 data set). It is suggested that BRC discuss these matters with the
NDEP in order to arrive at a mutually agreeable path forward.

Response: Comment noted and agreed. The CAB will be re-submitted with the new upcoming 2009
data.

2. Figure 2, this Figure needs to be updated with adjacent data to support BRC’s discussion about the source of
some of the upgradient contaminants. In addition, if BRC believes that some of the contaminants may be
sourcing from the Middle Zone it would be helpful to develop plume maps and potentiometric surface maps
for the Middle Zone. In addition, a discussion of vertical gradients would be needed.

Response: The revised upgradient wells report will include an updated figure that depicts upgradient
source areas. In addition, the report will include a discussion of Middle Zone hydrogeology, and
vertical gradients, to further characterize upgradient impacts near well AA-01. Plume maps for the
Middle Zone, and, if applicable, potentiometric surface maps, will also be included.

3. Appendix A, Response-to-Comments (RTCs), the NDEP has the following comments:
a. RTC 3.c.ivand 3.c.v, there are a number of apparent errors that remain. Please see detailed
comments below.

Response: Comment noted.

b. RTC 4, itis the belief that if BRC is proposing to use well AA-01 as an “upgradient” well it is
important to determine the source of the PCE impact at this time. Alternately, well AA-01 can
be removed as an upgradient well.

Response: As noted above in response to Comment No.2, additional information will be included in the
revised report to further characterize upgradient impacts near well AA-01.

c. RTC5, BRC’s response does not meet the intent of the NDEP’s comment. If wells do not pass
the cation-anion balance it is not appropriate to generate Piper and Stiff diagrams with invalid
data.

Response: As noted above in the response to Comment No.1, the CAB will be resubmitted using the
new upcoming 2009 dataset. Revised Piper and Stiff diagrams will also be resubmitted as applicable.

4. Appendix A, Cation-Anion Balance Attachment, the NDEP has the following comments:

a. The Cation-Anion Balance (CAB) check algorithm (within the executable spreadsheet) for three
tabulated samples is in error. For samples MCF-02A, MCF-02B and MCF-03A, the acceptable
percent difference is +2%, since their anion sums are between 3 and 10 meg/L. The spreadsheet
algorithm uses an acceptable difference of +2-5% (which applies to anion sums greater than 10
meqg/L). This error does not change the test determination for these samples; they pass the CAB



check. However, BRC is advised to build in the correct algorithm to the spreadsheet for future
submittals.

Response: Comment noted and agreed.

b. Column “AM?” of the executable spreadsheet contains an error for the algorithm that determines

whether samples measured versus calculated TDS falls within the range for acceptable ratio.
The range should be defined as greater than 1.0 and less than 1.2; the submitted algorithm
defines the range as greater than or equal to 0.99 and less than or equal to 1.2. NDEP notes that
three additional samples fail this test, when properly administered. BRC is advised to build in
the correct algorithm to the spreadsheet.

Response: Comment noted and agreed.

C.

Column “AY” of the executable spreadsheet contains an error for the algorithm that lists “Data
Flags from Quality Checks”. Specifically, the Data Flag A (Outside acceptable limits for Cation-
Anion Balance for 10.0-800 meg/L Anion Sum.), is being applied to all samples that failed the
CAB check, rather than those samples whose anion sums are outside the acceptable limits for the
check. NDEP notes that sixteen samples qualify for Data Flag A, versus the reported 42
samples. BRC is advised to build in the correct algorithm to the spreadsheet.

Response: Comment noted and agreed.

d. The upper limit of acceptable Lab-TDS to EC ratio (1.47, estimated using graphed data) is in

error. Please inspect the axes on the graph used to generate this estimate; NDEP notes that the
correct ratio is the reciprocal of 1.47 (approximately 0.68), which is close to the value of 0.7
specified in Standard Methods. NDEP notes that, using the range indicated in Standard
Methods, 96 samples fail this test, versus the reported 20 samples.

Response: Comment noted and understood. BRC will review and revise the ratio estimate with the
incoming 2009 dataset. Per the suggestion of NDEP, BRC will refer to the following document for

guidance: Hem, John D., 1985. Study and Interpretation of the Chemical Characteristics of Natural
Water, Third Edition, U.S. Geological Survey Water-supply Paper 2254 (reprinted 1989).

e.

For samples where cation concentrations were estimated (wells MCF-05 and MCF-07), it is not
proper to perform Correctness Checks. The estimated values are useful for Piper and Stiff charts
(such data requires notes of estimation on each product), however it is misleading to perform
correctness checks which indicate “Pass” or otherwise.

Response: Comment noted and agreed.




Nevada Division of Environmental Protection Response to: Response to Nevada Division of
Environmental Protection (NDEP) Comments, dated August 5, 2009, to Upgradient Wells report, BMI
Common Areas, Eastside Area, dated July 24,2009 dated August 7, 2009

NDEP Facility 1D# H-000688

The NDEP has received and reviewed BRC’s document identified above and finds that the document is
acceptable with the following clarifications noted.

1. Response-to-comment (RTC) 2, please note that the evaluation of the Middle Zone hydrogeology and
vertical gradients should not be constrained to location AA-01. BRC needs to expand this evaluation to any
area where the discussion is applicable.

Response: Comment noted and agreed.

2. General comment, NDEP expects that a revised submittal date for the Upgradient Wells Report will be
determined once the 2009 data has been collected.

Response: Comment noted and agreed.
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1. Introduction

This report identifies and provides technical justification for the selection of upgradient wells for
use in monitoring groundwater quality in the Shallow Zone at the Eastside area of the Basic
Management, Incorporated (BMI) Common Areas/Complex (the “Site”) in Clark County, Nevada
(Figure 1). Proposed existing wells are identified to be used for upgradient monitoring

purposes, and the rationale and criteria used to propose the wells are presented and discussed.

The scope of work for this report has previously been discussed between Basic Remediation
Company (BRC) and Nevada Division of Environmental Protection (NDEP) representatives, in
an NDEP meeting on February 4, 2009 and in written correspondence to BRC dated
February 20, 2009. Preliminary NDEP comments dated January 8, 2010 regarding the draft of
this report dated December 30, 2009 are addressed in this revised report (Appendix A);
Appendix A also includes responses to NDEP comments dated August 5 and 7, 2009,
regarding the July 24, 2009 draft of this report, and responses to NDEP comments dated
February 20, 2010, regarding the February 11, 2010 draft of this report.

1.1 Location and Setting

The Site is located in Clark County, Nevada, and is situated approximately 2 miles west of the
River Mountains and 1 mile north of the McCullough Range. As shown in Figure 1, the area
surface topography slopes in a westerly to northwesterly direction from the River Mountains and
in a northerly to northeasterly direction from the McCullough Range. Near the Site, the surface

topography slopes in a northerly direction toward Las Vegas Wash.

The uppermost water-bearing zone (referred to as the Shallow Zone) is unconfined and occurs
primarily in Quaternary alluvium (Qal). At some locations on portions of the Site, Shallow Zone
groundwater is first encountered in the uppermost portion of the Tertiary Muddy Creek
Formation (TMCf). This unconfined Shallow Zone groundwater generally flows in a northerly
direction toward Las Vegas Wash. The Shallow Zone groundwater is generally continuous
across the Site, but there are areas where Shallow Zone wells are dry. To distinguish
between unconfined groundwater occurring in the two lithologies, the Shallow Zone is
further divided into Layer 1 (Qal only) and Layer 2 (TMCf only).
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Below the Shallow Zone, deeper groundwater occurs in sporadically encountered lenses under
pressure in the Middle Zone, designated between approximately 90 and 270 feet below grade.
A coarser-grained facies of the TMCf occurs off-site and in the southwest portion of the study
area (at Location 27, for example). The proportion of coarser-grained sediments in the upper
portion of the TMCf decreases to the north beneath the Site. This more permeable TMCf facies
is interpreted as being caused by an influx of slightly coarser alluvial deposits into the older
lacustrine depositional environment. One possible ramification of the presence of these coarser
TMCf sediments near the southwestern border of the Site is that they may serve as a potential

pathway for chemicals to migrate into the TMCH.

Deep Zone groundwater is generally continuous across the Site and is characterized with wells
screened below 270 feet below ground surface (ft bgs) to a maximum nominal depth of 400 ft
bgs. Groundwater elevation data from the last several rounds of groundwater monitoring (2006
through 2009) show that Deep Zone groundwater is confined, and the potentiometric surface of

Deep Zone groundwater is oriented generally north toward Las Vegas Wash (MWH, 2008).

Vertical gradients at the Eastside area, as measured in the six Eastside monitoring events, have
been generally upward. A summary table and figure of vertical gradient data is presented in the
BRC report entitled, Evaluation of Hydrogeologic Zone Connectivity Through Tritium and Stable
Isotope Sampling and Analysis” dated December 29, 2009 (DBS&A, 200962010).

The generally upward gradient condition is consistent with the position of the Site at the
relatively distal end of two coalescing alluvial deposits from the McCullough Range and the
River Mountains. In general, high-energy alluvial sediments are deposited near their source,
resulting in a geologic profile dominated by coarser-textured soils that are conducive to
downward recharge of precipitation and mountain runoff. At more distal locations, it is common
to encounter lower-energy alluvial sediments that result in a geologic profile dominated by finer-
textured soils. The distal portions of alluvial deposits often comprise pressure zones where
confining or semiconfining zones exist. Water in these zones is often laterally recharged at
depth, resulting in pressure buildup that is sustained by the head of water created in the upslope
vertical recharge zones. At more proximal locations, such as the off-site plants area, the
gradient would be expected to be more typically downward. For example, downward vertical
gradients have been measured in well pairs AA-01/MCF-01B (DBS&A, 200952010).
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Separate NDEP-approved project documents provide further information regarding area
geology and hydrogeology, soils, history, and investigations completed to date (e.g., BRC et al.,
‘ 2007; DBS&A, 260952010).

1.2 Objective

The objective of this report is to present and justify the criteria used in the selection of the
upgradient wells for monitoring groundwater quality in the Eastside area. Upgradient wells need
to be designated at the Site in order to document and evaluate the quality of groundwater
flowing onto the Site from off-site areas. Data from the upgradient wells can then be compared
to data from on-site wells, along with comparison to state and federal water quality standards, to
assist in the evaluation of Site impacts. Upgradient well data will also be used, in part, for
remedial decision-making. As discussed in Section 2.1, it is not possible to install background
monitoring wells at this Site. As a result, proposed upgradient wells will be used for data

evaluation.
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2. Upgradient Well Selection

The upgradient wells are located according to the following selection criteria:

e Hydraulically upgradient
e Along the majority of the upgradient site boundary

o Where off-site upgradient groundwater impacts, if present, are well characterized

Proposed upgradient wells must also be properly constructed to represent the hydrogeologic
zone of interest. To qualify as Shallow Zone upgradient wells at the Site, the proposed wells
must be adequately screened in the Shallow Zone. At the Eastside area, the following wells

meet the criteria listed above (Figure 2) (Appendix B):

e AA-01

o AA-27

o AA-UW-1
e  AA-UW-2
e AA-UW-3
e AA-UW-4
e AA-UW-5
e AA-UW-6

2.1 Groundwater Occurrence and Flow Direction

Figure 2 presents a regional map of the Shallow Zone potentiometric surface at the Site based
on 2009 data. As discussed in Section 1.1, Shallow Zone groundwater occurs in both the Qal
and the uppermost TMCT at the Site— and is therefore further divided into Layer 1 (Qal only)
and Layer 2 (TMCf only). Flow direction in the Shallow Zone is directed generally to the north

toward Las Vegas Wash.
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Flow direction has been roughly consistent over the last several rounds of water level
measurement at the Site, completed in 2006, 2007, 2008 (MWH, 2008) and 2009. As shown on
Figure 2, the proposed upgradient wells are located at the southern, southwestern, and
southeastern boundaries of the Eastside area, and are well distributed along the Site perimeter

in this area. This portion of the Site perimeter is the upgradient boundary of the Eastside area.

Several soil borings were completed in the off-site upgradient areas as part of the background
metals investigation (BRC and ERM, 2009a) (Appendix B). Based on these borings, it appears
that Shallow Zone groundwater occurs at much deeper depths further upgradient and the
Shallow—Zene—is absent in the Qal further upgradient to the east. This relationship is
illustrated in Figure 3, which shows a cross section through well AA-UW-6 to the
northwest and southeast. As identified by wet soil logged in the field, groundwater was
encountered in only 2 of the 23 borings. Groundwater was encountered at 140 ft bgs in boring
DBSA-17 and at 84.7 ft bgs in boring DBSA-20.

The other background metals soil borings (except DBSA-33) were drilled between 80 and 160 ft
bgs, but only moist soil was logged (boring DBSA-33 was terminated at 32.5 feet when the
TMCf was encountered). Since groundwater occurs at deeper depths further upgradient and
off-site, additional wells installed in these areas would likely be screened in a different
hydrogeologic unit than the existing on-site wells. The proposed upgradient wells are screened
in the same hydrogeologic unit as on-site Shallow Zone wells (Table 1, Appendix B). Proposed
upgradient wells AA-UW-1, -2, -4, -5, and -6 are installed in Layer 2 of the Shallow Zone
(screened in the TMCf only), in which groundwater first occurs along the eastern Site
boundary. Wells AA-01, AA-27 and AA-UW-3 are screened in Layer 1 (Qal only), in which

groundwater first occurs along the western Site boundary.

Appendix C (Figure C-1) contains a 2006 regional groundwater flow map prepared by TIMET
(2007) that covers the Eastside area as well as adjacent properties upgradient to the south and
west. The direction of groundwater flow in the regional flow map is also oriented generally to

the north toward Las Vegas Wash.

Upgradient anthropogenic complexities introduced in the BMI Complex over the years

(such as barrier walls, extraction well fields, and injection trenches) may have altered
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groundwater flow patterns. It is also noted that deep drilling, sampling, and well
completion beneath the Qal/TMCf contact in the BMI Complex has been sparse. Thus,
only limited conclusions can be drawn regarding whether deeper chemical impacts and

flow paths within the BMI Complex may be affecting chemical transport in the region.

Based solely on elevation, the upper Middle Zone at the plants area corresponds to the
Shallow Zone at BRC Eastside, because the plants area is topographically higher than
the BRC Eastside property. That is, 130 feet below grade at the plants area, which is
approximately 1,700 feet in elevation above mean sea level, corresponds to
approximately 50 feet below grade at the Eastside property. As a result, Middle Zone and
Layer 2 Shallow Zone impacts at the plants area may be contributing to Shallow Zone
Layer 1 impacts at the Eastside. As discussed in the revised isotope report dated April
21, 2010 (DBS&A, 2010), the plants area is located closer to the regional recharge area,

while the BRC Eastside is located in the “pressure area” (Figure 4).

2.2 Historical Site Use and Facility Operations

Historical site use and facility operations are detailed for the Eastside area in the 2007 Closure
Plan (BRC et al., 2007) and in other related BRC documents. As described in the Closure Plan
(BRC et al., 2007) the Eastside area covers approximately 2,321 contiguous acres. The
Eastside area lies to the east of Boulder Highway and to the north of Lake Mead Parkway and

includes land on which:
¢ Unlined wastewater effluent evaporation/infiltration ponds (and associated conveyance
ditches) were built and into which various plant wastewaters were discharged from 1942

through 1976.

o Effluent from the adjacent TIMET plant was disposed of through the use of a spray

irrigation wheel used between 1985 and 1990.

o Lined wastewater effluent ponds were constructed, into which effluent from the TIMET

plant was discharged from 1976 to 2005.
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o The City of Henderson constructed municipal wastewater infiltration basins (e.g., the

Southern rapid infiltration basins [RIBS]).

¢ Unlined wastewater effluent ponds were constructed, but were never used.

The proposed upgradient wells are generally located within those areas of the Site that were not
used for the operations described above. The land in the vicinity of the upgradient wells has
remained primarily open desert, with relatively minor adjacent property development for
residential or commercial (non-industrial) use. Upgradient wells AA-UW-5 and AA-UW-6 are
relatively close to the southern boundary of the upper ponds. Wells AA-01 and AA-UW-1 are
relatively close to the now-closed TIMET ponds that were built on top of the former upper
ponds. Wells AA-01, AA-UW-1, and AA-27 are adjacent to the active BMI Complex.

Appendix C provides selected information extracted from various reports and documents that
summarize off-site source information for the plants area upgradient to the south and west.
Included in Appendix C is a regional map from 2006 that shows flow from the plants area toward
proposed upgradient wells AA-01 and AA-27. A regional map of arsenic detections in
groundwater (from various dates) is also included that shows arsenic impacts originating at the
plants area. Regional plume maps (2006) for nitrate, chloride, sulfate, total dissolved solids
(TDS), and selected metals and volatile organic compounds (VOCSs) are also included. A map
and table summarizing Tronox (formerly Kerr-McGee Chemical LLC) source areas is included
for reference. As discussed in Section 2.4.3, the plants area is interpreted to be the likely
source for some of the groundwater impacts detected in the proposed upgradient wells.

2.3 Modeling Results

BRC submitted a draft groundwater flow model calibration report to the NDEP in 2009 (DBS&A,
2009a) (subsequently approved by NDEP). An evaluation of the potential historical mounding
was completed using the updated flow model. Pond recharge was estimated at 48.18 inches
per year (Figure 35). Heads were simulated for this condition to produce a groundwater flow
map representing the period of time that the lower ponds were in use (Figure 46). The

simulation indicates that groundwater flow was oriented primarily to the north near the locations
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of upgradient wells AA-01, AA-UW-1, AA-27, AA-UW-2, AA-UW-3, A-UW-4, and AA-UW-5. The
simulation also indicates that localized mounding is present at the lower ponds, and flow is
radial for a small area around the ponds. The location of well AA-UW-6 appears to be

marginally within the area of the localized mounding.

The remaining upgradient wells are located outside the area of modeled localized mounding
caused by pond use. Flow direction near the former ponds and at well AA-UW-6 has since
returned to its original northwesterly direction (Figure 2, Figure C-1). As discussed in
Section 2.4, the soil and groundwater data from well AA-UW-6 do not appear to reflect unique

impacts due to former pond use.

2.4 Soil and Groundwater Impacts

Selected analytical data for the upgradient well locations are discussed below in Sections 2.4.1
through 2.4.3.

2.4.1 Soil Data for Metals

The background metals dataset for the Eastside area (BRC and ERM, 2009a) was compared to
the range of metals concentrations data collected from the upgradient well locations
(Appendix D) (excluding duplicates). The following metals from the Site-related chemicals
(SRC) list were evaluated:

e Radionuclides
Radium-226
Radium-228

— Thorium-228

— Thorium-230

— Thorium-232

— Uranium-233/234
— Uranium-235/236
— Uranium-238
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e Metals
—  Aluminum
— Antimony
— Arsenic
— Barium
— Beryllium
— Boron
— Cadmium
— Calcium
— Chromium (VI)
— Chromium (total)
— Cobalt
— Copper
— lron
— Lead
— Lithium
— Magnesium
— Manganese
— Mercury
— Molybdenum
— Nickel

— Niobium

In accordance with the BRC Closure Plan (BRC et al., 2007), background metals comparisons
were performed using the Quantile test, Slippage test, t-test, and Wilcoxon Rank Sum test with
Gehan modification. The Quantile test, Slippage test, and Wilcoxon Rank Sum test are
nonparametric; that is, the tests are distribution-free, and an assumption of whether the data are
normally or lognormally distributed is therefore not necessary. The computer statistical software
program Guided Interactive Statistical Decision Tools (GISdT) (Neptune and Company, 2007)

was used to perform all statistical comparisons, with a decision error of alpha equal to 0.025.

P:\_ES10-025\UpgradientWells.5-10\Eastside MW Selection_514.doc 9



Daniel B. Stephens & Associates, Inc.

The Wilcoxon Rank Sum test analyzes the difference between the ranks for two populations.
This is a nonparametric method of assessing differences in the centers of the distributions that
relies on the relative rankings of data values. Knowledge of the precise form of the population
distributions is not necessary. When the data are normally distributed, the Wilcoxon Rank Sum
test has less power than the two-sample t-test, but the assumptions are not as restrictive. The
GISdT version of the Wilcoxon Rank Sum test uses the Mantel approach, which is equivalent to
using the Gehan ranking system (Neptune and Company, 2007).

The Quantile test addresses tail effects that are not addressed in the Wilcoxon Rank-Sum test.
The Quantile test looks for differences in the right tails (upper end of the dataset) rather than
central tendency as the Wilcoxon Rank-Sum test does. The Quantile test was performed using

a defined quantile equal to 0.80 (Neptune and Company, 2007).

The Slippage test looks for a shift to the right in the extreme right tail of the background dataset
versus the extreme right tail of the site dataset. This is equivalent to asking if a set of the
largest values of the site distribution are significantly larger (in a statistical sense) than the

maximum value of the background distribution (Neptune and Company, 2007).

Typically, an alpha equal to 0.05 is used to evaluate a statistically significant result (Neptune
and Company, 2007). Since several correlated tests were conducted, a lower alpha was
selected. As more tests are performed, it is more likely that a statistically significant result will
be obtained purely by chance. Given the use of multiple statistical tests, an alpha equal to
0.025 was selected according to NDEP guidance (NDEP, 2009a) as a reasonable significance

level (p).

If an individual test p-value is less than 0.025, the test result is interpreted to indicate that the
metal exceeds background levels. Additional factors, such as detection frequency and mean or

median values, are also reviewed to determine if a metal exceeds background levels.

Metals data from the upgradient well borings and nearby soil borings SB-01 and SB-27 were
sorted into the following groups based on sample depth and the geographic location of the
boring:
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e Shallow Qal (samples from less than 20 ft bgs): Data were compared to the Shallow

McCullough dataset, the Shallow Mixed dataset, or the Shallow River dataset.

o Deep Qal (samples from greater than or equal to 20 ft bgs, but collected above the
contact between the Qal and Upper Muddy Creek formation [UMCIf]): Data were
compared to the Deep McCullough dataset, the Deep Mixed dataset, or the Deep River

dataset.

e TMC (samples collected from the UMCf (below the Qal/TMCf contact): Data were

compared to TMC dataset.

The River datasets represent background metals characterized from soils collected in the
shallow alluvial fan system originating in the River Mountains to the east of the Site. The
McCullough datasets represent background metals characterized from soils collected in the
shallow alluvial system originating in the McCullough Range to the south/southwest of the Site.
The Mixed datasets represent background metals characterized from soils collected in the
shallow alluvial system originating from both the River Mountains and the McCullough Range,

where the two fan systems coalesce.

Data from upgradient well boring AA-UW-5 were compared to the Mixed datasets because this
boring is located where the River Mountains alluvial fan system and the McCullough Range fan
system coalesce. Data from upgradient well boring AA-UW-6 were compared to the River
datasets because this boring is located within the River Mountains alluvial fan system. All other
borings (including soil borings SB-01 and SB-27) fall within the McCullough Range fan system,
so these remaining data were compared to the McCullough datasets (BRC and ERM, 2009a).
Deep data below the Qal/lUMCf contact were compared to the TMC dataset.

2.4.1.1 Shallow Metals (less than 20 feet below grade)

The shallow background metals comparison for upgradient well borings AA-UW-5 (Shallow
Mixed dataset) and AA-UW-6 (Shallow River dataset) could not be completed because, with
only two samples per boring (not a total of four in a usable set), there is an insufficient number

of detections to use for the statistical calculations.
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The background metals comparison for the upgradient well borings falling into the McCullough
grouping (all borings except AA-UW-5 and AA-UW-6) indicates that the following metals were

detected above background:

e Boron
e  Chromium (VI)

e Total chromium

e lron

e Niobium
e Silver

e Sodium

e Strontium
e Titanium
e Tungsten

e Vanadium

2.4.1.2 Deep Metals (greater than 20 feet below grade and above the Qal/lUMCf contact)
The deep background metals comparison for upgradient well boring AA-UW-6 (Deep River
dataset) could not be completed because, with only two samples in the boring, there is an

insufficient number of detections to use for the statistical calculations.

In the absence of statistical analysis, a rudimentary comparison was made with the available
data. For metals with reported detections, the mean and maximum detected concentrations in
AA-UW-6 were compared to mean and maximum concentrations of the same metals in the
Deep River dataset. The following metals detected in the AA-UW-6 soil samples exceed the

mean background in the Deep River dataset:

e Cadmium

e Calcium

e Lithium

e Manganese

e Molybdenum
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e Silicon

e Tungsten

e Uranium

e Radium-226
e Thorium-228
e Thorium-230

Thorium-230 is the only metal detected in the AA-UW-6 soil samples that had a maximum

detected concentration that exceeds the maximum detected value in the Deep River dataset.

The background metals comparison for the upgradient borings falling into the Deep McCullough
grouping (all borings except AA-UW-5 and AA-UW-6) indicates that the following metals were

detected above background:

e Aluminum

e Barium

e Boron

e Chromium (VI)
e Total chromium
e Iron

e Lead

e Manganese

e Selenium

e Silicon

e Thallium
e Titanium
e Zinc

The background metals comparison for the upgradient well boring AA-UW-5 falling into the

Mixed Deep grouping indicates that the following metals were detected above background:

e Silicon
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e Sodium

e Strontium

2.4.1.3 Deep Metals (below the Qal/lUMCT contact)

The background metals comparison for the upgradient boring data collected below the
Qal/lUMCf contact (all borings) indicates that the following metals were detected above
background in the TMC dataset:

e Beryllium

e Boron

e Cadmium

e Chromium (VI)
e Total chromium
e Copper

e Magnesium

e Molybdenum

e Selenium

e Silicon
e Sodium
e Thallium

e Tungsten

e Uranium
e Zinc
¢ Radium-226

e Thorium-230
e Uranium-233/234

e Uranium-238

2.4.1.4 Supplemental Shallow Soil Background Dataset AA-UW-6 Comparison
The soil metals data from boring AA-UW-6 were compared also to the background metals
concentrations detected in the supplemental shallow soil background dataset (ERM

West, 2009). None of the metals detected in AA-UW-6 soil samples exceeded
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background metals concentrations detected in the supplemental shallow soil

background dataset (Table 2).

While well AA-UW-6 has higher arsenic concentrations than downgradient wells, this well
has lower concentrations for carbon tetrachloride, total and hexavalent chromium,
manganese, PCE, perchlorate, Ra 226+228, selenium, and TTHMs. Well AA-UW-6
appears to be affected by upgradient sources of arsenic, but there does not appear to be

an off-site source of these other analytes upgradient of AA-UW-6.

2.4.2 Summary of Metals Data Evaluation

The upgradient wells and well borings are located within BRC Parcels 4A and 4B. An
investigation of soil conditions in these parcels was reported in 2008 and 2009 (BRC and ERM,
2008b, 2009b). As discussed in the investigation reports, based on the results of the
investigations, data review, and a screening-level health risk assessment, exposure to residual
levels of chemicals in soil at the property should not result in adverse health effects to any future
on-site receptors (BRC and ERM, 2008b, 2009b). The NDEP agreed with this conclusion and
agreed that development may proceed on the parcels without environmental restriction (NDEP,
2008, 2009b). However, NDEP’s No-Further Action (NFA) determination for the parcels was
restricted to the upper 10 feet of soil (in which relatively low metals concentrations had been

measured), because deeper soil had not been evaluated.

While metals detections in soils deeper than 10 ft bgs may be representative of some residual
impacts from past industrial site use in the area, these deeper soil metals detections that are
excluded from the NFA should not prohibit the use of the proposed wells for upgradient data

collection and evaluation.

In addition to the 2008 and 2009 investigations, pH was measured in soil samples from the
upgradient well borings in 2004 and 2007 (BRC and ERM, 2008a; MWH, 2006). Data for pH
was collected from borings AA-UW-1 through AA-UW-6 (10 to 80 ft bgs), boring SB-01 (0 to
93 ft bgs), and boring SB-27 (0 to 107 ft bgs). For all samples, the measured values for soil pH

ranged from 7.6 to 9.6. These pH data indicate that soil conditions were not acidic in the
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upgradient well borings and that conditions favorable for metals reduction, mobilization, and

leaching were not present.

As discussed in Section 2.4.5, soil metals concentrations detected above groundwater
were screened against both the background metals datasets (Section 2.4.1) and the
leaching-based Basic Comparison Levels (LBCLs) from NDEP (2010). Except for one
detection of aluminum in boring AA-UW-5, all metals that exceed background
concentrations fall below the LBCLs (Table 2). Metals concentrations that exceed LBCLs

are all below background metals concentrations.

2.4.3 Soil Data for Nonmetals

The results of laboratory analyses for nonmetals in soil samples representative of borings
located in the upgradient well areas were compared to the Nevada Basic Comparison Levels
(BCLs). Because no comparison was being made to background concentration levels, there
was no need to group the soil samples by depth, as was the case for the evaluation of metals in

soil samples.

Table 2-3 presents a statistical summary of honmetals detected in soil samples collected from
the upgradient well borings and adjacent borings SB-01 and SB-27. Table 3-4 summarizes
selected analyte detections for each well boring. Compounds detected in the upgradient
borings include organochlorine pesticides, organophosphate pesticides, and VOCs. None of

the detections, however, exceed BCLs.

Up to 2.5 milligrams per kilogram (mg/kg) perchlorate was detected at 60 ft bgs in soil boring
SB-01, drilled near upgradient well AA-01 (Table 34). Perchlorate was also detected at more
shallow depths in this boring. Perchlorate was also detected in groundwater samples from well
AA-01 and the other upgradient wells. The detected concentrations may not be Site-related and
may be due to historical perchlorate use and release at adjacent upgradient and cross-gradient
facilities (such as Tronox and AMPAC).

Similarly, relatively low concentrations of VOCs (less than 60 micrograms per kilogram [ug/kg])

have been detected in soil samples from the well borings (Table 34). Tetrachloroethene (PCE)
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was detected up to 7.7 ug/kg in soil samples from borings completed near wells AA-01 and
AA-UW-5. Trichloroethene (TCE), a degradation daughter compound of PCE, was not detected
in soil samples from the upgradient well locations. However, both PCE and TCE have been

detected in the upgradient groundwater well samples.

As discussed in Section 2.3, boring AA-UW-6 appears to be marginally within the area of former
localized mounding due to pond use. Shallow groundwater flow near AA-UW-6 has since
returned to its original northwesterly direction. The soil data from boring AA-UW-6 do not
appear to reflect unique historical impacts from former use of the upper evaporation ponds,

which is consistent with the conclusion from flow modeling that former pond use did not

significantly impact soil in the area. Fhatis—honmetals-atthis-boringlocation-were-not-detected

2.4.4 Summary of Nonmetals Data Evaluation

As discussed in Section 2.4.2, the upgradient wells and well borings are located within BRC
Parcels 4A and 4B. As discussed in the soil investigation reports for these parcels (BRC and
ERM, 2008b, 2009b), based on the results of the investigations, data review, and a screening-
level health risk assessment, exposure to residual levels of chemicals in soil at the property
should not result in adverse health effects to any future on-site receptors. The NDEP agreed
with this conclusion and agreed that development may proceed on the parcels without
environmental restriction (NDEP, 2008, 2009b), although NDEP’s “No-Further Action (NFA)”
determination for the parcels was restricted to the upper 10 feet of soil, because deeper soil had
not been evaluated. While the soil nonmetals detections below BCLs may potentially represent
some residual impacts from past industrial use in the area, the deeper soil nonmetals detections
excluded from the NFA should not prohibit the use of the proposed wells for upgradient data

collection and evaluation.
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2.45 Metals and Nonmetals Screening Against LBCLs

The maximum metals concentrations for samples that were collected above groundwater
were compared to NDEP LBCLs (dilution-attenuation factor [DAF]-20) in accordance with
NDEP guidance (NDEP, 2010). These data were also compared to the background metals
datasets, and the data from AA-UW-6 were further compared to the supplemental shallow
soil background dataset (ERM West, 2008). (All detected iron concentrations were lower
than the 54,750-mg/kg NDEP residential soil BCL and were therefore not included in the
comparison.) Table 2 lists the analytes that exceeded either the associated LBCL or

background concentration.

For all borings except AA-UW-5, the maximum concentration for all of the evaluated
analytes was below either the background concentration or LBCL; only one aluminum
detection in AA-UW-5 exceeded both. However, aluminum has not been identified as an

analyte of interest (AOIl) in BRC Eastside or plants area groundwater.

For the remaining data in each boring, the detected metals concentrations that exceed
background fall below LBCLs, and the detected metals concentrations that exceed

LBCLs (aluminum and manganese) fall below background.

Alpha-BHC, beta-BHC, and dichloromethane (one detection in AA-UW-6) are the only
nonmetals in the soil data that exceed LBCLs. As shown in Appendix C, the detected
alpha-BHC and manganese concentrations are likely due to the plants area alpha-BHC
impacts, which are much higher in comparison. Dichloromethane has not been identified

as an AOI in BRC Eastside or plants area groundwater.

2.4.6 Groundwater Data

2.4.6.1 Piper and Stiff Diagrams

Piper trilinear diagrams and Stiff polygonal diagrams of major cation and anion data from the
Eastside 2009 groundwater sampling event for BRC wells are provided as Figures 5-7 through
810. As shown on these figures, the ion data show that the hydrogeochemical signature of

groundwater in the upgradient wells is broadly consistent with other Shallow Zone wells
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screened in the same hydrogeologic unit. A relatively few Site wells, however, have a relatively
distinct hydrogeochemical signature, such as off-site well PC-67 (relatively high sodium and
chloride content) and well AA-18, where the ion content is relatively low. Appendix E presents

available Shallow Zone Layer 2 data from TIMET for comparison.

An updated version of the cation-anion balance (CAB) table (with related check calculations) is
provided in Appendix EF. The CAB table was prepared in accordance with NDEP guidance and

Standard Methods for the Examination of Water and Wastewater (Section E).

2.4.6.2 Basic Comparison Levels

All data from the groundwater samples collected from the Shallow Zone upgradient wells over
the six monitoring events were compared to BCLs established by the Nevada Division of
Environmental Protection (NDEP) to determine the level of chemical impact to the upgradient
wells. Each of the proposed upgradient wells appear to have been impacted above the BCLs

for various individual chemical constituents (Tables 4a5a, 4b5b, 5a6a, and 5b6b), including:

e 1,4-Dichlorobenzene

e Acetaldehyde

e Alpha BHC

e Arsenic

e Bromodichloromethane
e Chlorine

e Chloroform

e  Chromium (VI)

e Dimethyl phosphorodithioic acid
e Fluoride

o Formaldehyde

e lron

e Lithium

e Magnesium

¢ Nitrate (as N)

e Octachlorodibenzodioxin
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e Perchlorate

e Phosphorus (as P)
e Tetrachloroethylene
e Thallium

e Trichloroethylene

e Uranium

Based on isoconcentration plots of chemicals presented in the monitoring reports for the six
monitoring events (Appendix GF), the chemical distribution data appear to indicate that
chemicals detected in wells AA-01 and AA-27 may be moving from off-site locations onto the
Site. Appendix G includes isoconcentration maps using available plants area data that

are split into Shallow Zone Layer 1 and Shallow Zone Layer 2.

The source of these chemicals in groundwater samples from the upgradient wells may be the
historical operations in the off-site upgradient BMI Plants area. TCE was detected at less than
1 pg/L (in wells AA-01 and AA-UW-61) in the 5th round event (Table 4a5a), and PCE was
detected at a maximum of 84 ug/L in well AA-01 in the 5th round event (Table 4a5a) and at 73
ng/L in the Eastside 2009 groundwater sampling event (Table-5b6b).

PCE and TCE are also documented to have been released at upgradient sites to the southwest
(e.g., TIMET and Tronox) (Appendix C, Figures C-12 and C-13)—; Appendix G). The
information in Appendix C represents a portion of the off-site source information that is fully
detailed in the TIMET Conceptual Site Model Report (TIMET, 2007) and the Kerr-McGee (now
Tronox) Conceptual Site Model report (ENSR, 2005). Figures G-3 and G-4 -are €-2-is—an
isoconcentration plots of Shallow Zone groundwater arsenic data compiled from the various
sources associated with the BMI Plants area, the BRC CAMU area, and the BRC Eastside. The
general spatial trends of the data for the proposed upgradient wells indicate that the
concentrations are greater in wells to the south of the Site and decrease with increasing
distance to the north-northeast. An exception to this spatial trend is for arsenic, where the
concentration in well AA-UW-6 (102 ug/L 5th round, 161 pg/L Eastside 2009 groundwater
sampling event), located to the northeast, was greater than in well AA-UW-1 (69.8 ug/L 5th

round, 90.3 pg/L Eastside 2009 groundwater sampling event), located farther to the south
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toward the plants area. The source of this anomaly in the data spatial trend is unknown but may
be attributable to the spatial variability of the natural arsenic content of geologic materials in the
Site vicinity. Wells AA-UW-1, -2, -4, -5, and -6 are installed in Layer 2 of the Shallow Zone
(screened in the TMCf only). Wells AA-01, AA-27, and AA-UW-3 are screened in Layer 1
(Qal only). Because the background metals concentrations vary by lithologic unit,
metals concentrations detected in groundwater samples from the wells would be

expected to be reflective of the well screen layer.

As with wells AA-01 and AA-27 discussed above, the distribution of the data indicate that these
chemicals may be moving from off-site locations onto the Site. The source of these chemicals
in groundwater may be the historical operations in the BMI plants area. ln-the-case-of-arseniec;

2.4.6.3 Maximum Contaminant Levels

Data for groundwater samples collected from the proposed upgradient wells over the six
monitoring events were compared to federal maximum contaminant levels (MCLs) (Tables 4b
5b and 5b6b) for analytes that have no BCLs. TDS, sulfate, and chloride are the primary
analytes detected above secondary MCLs; aluminum, iron, and manganese were also

measured over the MCL but at a much lower frequency.

TDS in monitoring wells AA-UW-4 and AA-UW-6 exceeded ten times the secondary MCL (i.e.,
greater than 5,000 mg/L) in the 5th round, but the Eastside 2009 groundwater sampling event
data showed lower TDS concentrations (3,700 mg/L for each well). The other proposed
upgradient wells also had concentrations of TDS that exceed the TDS MCL during one or more
monitoring events (Tables 4b-5b and 5b6b). However, TDS concentrations are broadly

consistent between sampling rounds in the proposed upgradient wells (Tables 4b5-5b and 5b6b).

The groundwater data from well boring AA-UW-6 do not appear to reflect unique historical
impacts from former pond use. As shown on Tables 5a-6a and 5b6b, the detected perchlorate
and chlorine concentrations are among the lowest measured. Chloroform-was-detected-at-its
lewest-concentration-n-well- AA-UW-6,-and-the-measured-Ssulfate in well AA-UW-6 is roughly
average for the proposed background wells. The TDS detection in this well, however, is among

the highest TDS detections in the Shallow Zone. In addition, the arsenic was detected at 102
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pg/L (5th round) and 161 ng/L (Eastside 2009 groundwater sampling event), which is the

highest among the upgradient wells.
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3. Summary and Conclusion

Proposed upgradient wells AA-01, AA-27, and AA-UW-1 through AA-UW-6 meet the criteria
listed in Section 2 for designation as Shallow Zone upgradient wells for the Eastside area.
Given the locations of the Site boundaries relative to the direction of groundwater flow and the
physiographic and hydrogeologic features in the Site vicinity, there appear to be no alternative

locations suitable for siting of Site upgradient wells.

Existing BRC data and modeling results that characterize groundwater flow conditions, current
and historical site use, soil quality, site location, and groundwater quality support the selection of

these wells for use as upgradient wells.

BRC proposes to use the data from the upgradient wells, where possible, for comparison
to Site impacts and off-site impacts from the plants area and AMPAC. Appropriate data
will be used as a screening tool in the BRC remedial alternatives study (RAS). If a
particular analyte is detected at relatively elevated concentrations in the upgradient
wells, compared to background or on-site/off-site data, then that well/analyte may be
excluded from further analysis if the impacts are determined to be due to past BRC Site
operations. However, that same well can still be used for data comparisons and
decision-making for other analytes detected at relatively low concentrations compared to

background or on-site/off-site impacts.
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Appendix B

Background Boring Locations and
Upgradient Well Boring Logs with
Well Construction Data
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Henderson, Nevada
Drilling Method: Mud Rotary

Log of Boring No. BRC-SB-01-A
BMI Site - Hydrogeologic Characterization

Borehole Total Depth: 400 ft bgs

Drilling Equipment: Gefco 15K Borehole Diameter: 10in
Drilling Contractor: Water Development Corporation Boring Location:  Location 1 (Well ID: AA-01)
Driller: Juan Aguilar Depth to Water (ft. bgs): NA 4
: Continuous Core L -
Sample Type i Monitoring Well Construction
Sample Interval Continuous ) ) )
Type of Surface Seal: Bentonite-Grout Screen Slot Size: 0.010 in
Logged By: Dave Kremer Blank Casing Type/Size: 4" Sch 80 PVC Top of Screen (ft. bgs): 29 ft bgs
Date Started: 2/21/04 Screen Type/Size: 4" Sch 80 PVC Bottom of Screen (ft. bgs): 49 ft bgs
Date Completed: 2/23/04 Transition Sand Type: #1C Type of Sand Pack: #10 x 20
Geophysical Data
>3 S
—~
Wl lo | 8| |2 E-Lo : =
O |la > 2 =N 9 | ©
m > o o S 0 : 2
s |5 | 2] 8183 NES 7
c |o = © = =i o
8S|a || T|og 3 =|1215'8 |82 5
08 | | a|] &2t S Slgie|2s=2 )
> @ c Qo €05 o 9, 9, i . ® 0| s =
L |»n < E| g+« O = N Tl oc|= T o
w G| a 5 Soil Description Sl l 25155 =
i .
p g |8 o=
0 Locking
SM: Poorly graded sand, brown (7.5YR4/4), unconsolidated, wet monument
(drilling mud?), subrounded to subangular gravel (pea sized), sand is well box
subrounded to subangular, no cementation, nonplastic. with
Approximately 5% gravel, 10% coarse sand, 30% medium sand, concrete
40% fine sand and 15% silt. apron and
ballards
7 | Grab) 2/5 NA Cement
Bentonite
Grout
-10 - Jelelelete’dl SW: Well graded sand with silt, brown (7.5YR4/4), unconsolidated, .

Grab 2505 NA ettt | wet (drilling mud?), gravel is subrounded to subangular (pea sized ngcl"’g‘.k
Ltetetetew| upto 27, coarse sand is subrounded to subangular, no cementation, b iser
+leletttl nonplastic. Approximately 10% gravel, 20% coarse sand, 30% pe
*.t.0.. .| medium sand, 30% fine to very fine sand and 10% silt.

7 | Grab) 2.3/5 NA :':':':':': As above, increase (approximately 10%) in subrounded to subangular
«%e%e%. "% volcaniclastic gravel up to 1" in size. Increase (approximately 10%) in
«leleete7e" medium and coarse sand. No clay.
Leieieieie 2 No gravel, increase (approximately 40%) in fine sand, decrease
.:.:.:.:.:.. (approximately 15%) in coarse sand.

20 | Gab SRR
2/5 NA |*.*.*.*.".".| As above, increase (approximately 10%) in subrounded to subangular Bentonite

:.:.:.:.:.: volcanoclastic gravel up to 1" in size. seal

Project No. 3850360

Log of Boring:

BRC-SB-01-A
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Henderson, Nevada

BMI Site - Hydrogeologic Characterization
Log of Boring No.

BRC-SB-01-A

Geophysical Data

c
>3z 2
o S| ¢ |2 E-Log : 5
Ol w| 2| 3|32 i 2
ol ol o o | =22 : =
EC| 2 E|l &lEs HE | ol g
Q o ~ = ['d — =i o
Lo| o| @ o | ©S > = ST I8 2~ 8
ozl s|la|l 5|2l ke Sl |2==22 =
i ” = D
S5 8| 5 57|28 o ||z |E1|2E|8E =
m|lun|un| o |9 o 3 Soi inti °lg! ==
oil Description — © - < 50
P e |8 |82
SM: Poorly graded silty sand, brown (7.5YR4/4), wet (drilling mud?), ﬁ};}smon
g subrounded to subangular volcanoclastic gravel (pea sized up to 1 sand
Grab) 3/5 1/2-in in size), sand is subrounded, no clay, no cementation,
nonplastic, unconsolidated. Approximately 10% gravel, 25% coarse
sand, 25% medium sand, 30% fine sand and 15% silt.
#10 x 20
Sand
Pack
SP-SM: Sand with silt, brown (7.5YR4/4), wet (drilling mud?), H
-30 — Grab a5 subrounded volcanoclastic gravel (pea ;ized upto1" in size), H
subrounded sand, no clay, no cementation, nonplastic, rl
unconsolidated. Approximately 10% gravel, 15% coarse sand, 35% H
medium sand, 30% fine sand and 10% silt. H
| As above, slightly moist, increase in sand. Approxmately 10% gravel, H
15% coarse sand, 30% medium sand, 40% fine sand and 5% silt. =
| 4"0.010
| g Slot PVC
Grab 3/5 H screen
As above. H
-40 — Grab 1/5 As above, increase in gravel and sand. Approximately 20% gravel, H
30% coarse sand, 40% medium sand and 10% fine sand. H
7 | crab) 1/5 As above, increase in sand, decrease in gravel (up to 2" in size). H
Approximately 15% gravel, 25% coarse sand, 30% medium sand, 25% l
fine sand and 5% silt. H
ML: Silt, brown (7.5YR5/4), soft, moist, sand is very fine grained, E— ;r\}rce:z?lc\ilzﬂ
-50 Grab 5/5 NA trace clay, weak to no cementation, nonplastic. Approximately 5% Base Cap
fine sand, 90% silt and 5% clay. #10 x 20
Sand
Pack
Basal
Bentonite
Seal

Project No.

3850360

Log of Boring:

BRC-SB-01-A
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BMI Site - Hydrogeologic Characterization

Henderson, Nevada

Log of Boring No.

BRC-SB-01-A

Geophysical Data c
>3 S
—_ —
0 g q>_> Son E-Log : g
ol als| 3|53 . E
sC| 8l 2| 8lEs s, 1ol | Z
ac|F|E| x|&g > S| sl % e |2 S
38|l ele| o |2g g I||ZTi|oc,|2~|0S o
Sl 2l gl g|Es E S|8=5E|5S 3
= = -
2lel sl 8|87 |2 & oz |E1|2E|GT =
— il Description . | ® 3
Soil Descriptio — © |5 S 32
] !
Grab 5/5 NA As above. [ |
]
1 I
!
i |
!
As above, slight (approximately 5%) increase in fine sand, non-plastic ! |
to low plasticity. II |
]
i |
[ :
-60 Grab| 5/5 NA As above. I’ |
| :
/ !
' |
As above. :
i !
h :
It !
1 :
[ |
4 | :
Grab| 5/5 NA As above. | | Cement
I : Backfill
| |
I :
1
: !
i |
As above. H
e
HH
it
70 | Grap 505 NA i
1 H
il
B
As above, medium stiff, moist, trace clay, medium (1/8" to 1" in size) ! |
cemented nodules, nonplastic. I’ |
[
ol
No recovery from 73 to 76 ft bgs. ' I’ |
i | ! :
Grab 1/5 NA i I |
1 [ :
I ! i
i ] |
! ! 1
i ! |
! ! H
i |
o
!
Silt, brown (7.5YR5/4), soft, moist, sand is very fine grained, trace clay, f :
80 — no cementation, low plasticity. Approximately 10% sand, 85% silt and ! |
B Grab) 5/5 NA 5% clay. / |
!
As above, slight (approximately 5%) increase in fine to very fine sand, | i
moist. !
!
k |
I
] l
As above, wet, increase (approximately 10%) in very fine sand. I i
1
!
J i |
Grab 5/5 NA i
Project No. 3850360 Log of Boring: BRC-SB-01-A
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Henderson, Nevada

BMI Site - Hydrogeologic Characterization

Log of Boring No.

BRC-SB-01-A

Geophysical Data c
>3 S
o s g £ » E-Log : : 3]
> =0 I : =}
O ) < o [T : : =1
Sc|F| S| @ |&g - sis21|2 |o o
88le|2l o |lg o I|lT!l5,|3~|°cs O
gl 2| 2|8 S AU EE
> - [
sl sl sl 5822 £ I 2
w n o 3 il Description - ] |30
Soil Descriptio — © |5 S 32
i !
As above, moist, decrease (approximately 10%) in very fine sand. | |
| H
K :
i I
' i
I
As above, increase (approximately 10%) in very fine to fine sand. | |
1
] H
90 7 | Gran 5/5 NA X !
! |
As above, decrease (approximately 5%) in very fine sand. ! :
|
. |
|
: |
| |
As above, decrease (approximately 5%) in very fine sand. : |
1
i il :
Grab 5/5 NA ! ! I Cement
: | Backfill
As above. | :
I |
1 :
I |
As above. : |
I :
[
. !
-100 = | Grab 5/5 NA . |
K :
As above. 1 I
| :
' !
| :
il |
i :
! |
As above. : |
B I H
Grab 5/5 NA | |
! :
|
i !
As above. 1 |
! H
X :
. !
h :
! !
As above. I |
|
110 7 | Grab 515 NA i i
il :
i| |
| :
As above, decrease (approximately 5%) in very fine sand, increase in : |
density to stiff. ) |
1 :
K :
: |
|
] i !
Grab 5/5 NA 1 |
[
| H
| |
! H
Project No. 3850360 Log of Boring: BRC-SB-01-A
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BMI Site - Hydrogeologic Characterization
Henderson, Nevada Log of Boring No. BRC-SB-01-A

Geophysical Data c
>3 S
—_ —
0 S| 2| co E-Log i B
Ol ol 3| 8 |®3 b =
2l gl 2] 8|82 = i : @
ac|F|E| x|&g > SIS 219 |o Q
88l e v | Qg =) = =y g 9 _|8<= o
slelE| Bl S S||ol|Z!5%|a2| 3
= = -
Slelal 81872 £ 2|5 |E1|2E|5E =
w n o 3 il Description a - |8 |30
Soil Descriptio © |5 S 32
i1 I
il 1
il 1 l
I i
(1 I
i| 1 |
- — i\
120 Grab 5/5 NA As above, increase (approximately 15%) in very fine sand, decrease in it :
density to soft, wet. 1 |
i1 :
il |
il :
Silt with sand, as above, decrease (approximately 15%) in very fine il |
sand, increase in density to stiff. 1 :
! I
| :
|
, !
] ' i
Grab)| 5/5 NA Silt, as above. : :
. !
h :
- !
) :
I |
| H
I |
| H
. |
i1 :
- — i
130 Grab 5/5 NA i I Cement
1 | Backfill
i1 :
i1 |
[ H
As above, decrease (approximately 5%) in very fine sand, increase in \ H
density to very stiff. | I
| :
' !
h :
i ]
~ ! i
Grab 5/5 NA ! ]
|
As above, increase (approximately 5%) in very fine sand. | I
1
| |
' |
| :
Silt with clay, as above, decrease (approximately 5%) in very fine sand. | |
| H
| :
. !
- — [ :
140 Grab 5/5 NA | |
| H
| |
| i
|
Silty with sand and clay, as above. | :
' |
1 :
! [
| .
Silt with clay, as above, decrease (approximately 10%) in very fine | |
i sand. | :
Grab) 4/5 NA : |
) b
. !
| :
- !
Clayey silt, as above. : |
I :

Project No. 3850360 Log of Boring: BRC-SB-01-A
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BMI Site - Hydrogeologic Characterization
Henderson, Nevada Log of Boring No. BRC-SB-01-A

Geophysical Data c
>3 S
—_ —
0 g q>_> Son E-Log : g
Ol el 5| 3|85 Lo £
ST 2| E| &85 =il o | 2
ac| K| = © > SIS |o S
12| E| E|Es E S|l = z%|ss 3
= = -
uij S & & 8= g s o F1|2E(8T =
4 il Description . | s =No)
Soil Descriptio = iy |8 32
!
i :
' |
-150 — | :
Grab 5/5 NA | |
! .
| :
! !
| :
| |
| H
[ |
| :
' I
[ :
|1 |
7 | Grab| 5/5 NA l, : : Cement
il I Backfill
Silt with sand and clay, as above, increase (approximately 10%) in very I |
fine sand. : : :
i |
H i
Silt with clay, as above, decrease (approximately 5%) in very fine sand. " |
\ :
| |
| i
_ [
-160 Grab 5/5 NA i |
|
[ :
! |
| :
Silt with sand and clay, as above, increase (approximately 10%) in very | |
fine sand. ! :
| I
[ H
| H
: !
' i
7 | Grab) 5/5 NA Silt with clay, as above, decrease (approximately 10%) in very fine : :
sand. | |
] H
[ |
| :
. |
1 :
Clayey silt, as above. 1 |
| :
1
| |
- |
-170 Grab) 5/5 NA 1 '
|
. !
| :
! !
| :
| |
| H
I |
| :
. i
| :
7 | erav 515 NA ! |
|
. |
|
: !
X :
. !
| :
' !
) :
CL: Silty clay, brown (7.5YR4/4), hard, moist, sand is very fine | |
-180 —~ grained, silt with clay, no cementation, moderate to high plasticity. | H
Project No. 3850360 Log of Boring: BRC-SB-01-A
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Henderson, Nevada

BMI Site - Hydrogeologic Characterization

Log of Boring No.

BRC-SB-01-A

Geophysical Data c
>3 S
%) | ¢ 2, E-Log : 3
o > =2z I >
ol & 8| S|E2 : Z
ST 2| E| 8| &3 N R I =
Q C [ - c > s s ! T I g o o
38|l ele| o |2g g I||ZTi|oc,|2~|0S o
12| E| E|Es E S|l = z%|ss 3
= = -
Slsl gl 818712 = ollyi|EI|SE|GT =
wi o ” e 3 Soil Description Sl 187188
Grab) 5/5 NA Approximately 5% fine sand, 45% silt and 50% clay. : |
|
. !
X :
. !
| :
| |
‘ i
ML: Clayey silt, brown (7.5YR5/3), very stiff, moist, sand is very fine : :
grained, silt and clay, no cementation, low plasticity. Approximately 1 |
i 5% fine sand, 55% silt and 40% clay. | :
Grab 5/5 NA | |
[ :
|
| !
CL: Silty clay, pinkish gray (7.5YR7/2), very stiff, moist, coarse, 'l |
medium and fine sands are gypsum fragments, silt and clay, no | H
cementation, moderate plasticity. Trace coarse sand, 5% medium | I
sand, 15% fine sand, 30% silt and 50% clay. ! |
| .
ML: Clayey silt, pinkish gray (7.5YR6/2), very stiff, moist, sand is very : |
-190 — fine grained, silt and clay, no cementation, low plasticity. 5% coarse :
Grab) 5/5 NA sand, 5% medium sand, 10% fine sand, 50% silt and 30% clay. \ | g:g?(?i“t
| i
[ ]
1 :
! |
1 :
|
Silt with sand and clay, color change to white (10YR8/1), very stiff, | I
some cemented very fine sand nodules, no cementation, non plastic. | |
| :
' i
4 1 !
Grab| 5/5 NA | |
| .
A :
! !
M :
i |
1l :
| ]
Clayey silt with sand, as above, decrease (appproximately 10%) in : |
medium sand. | :
! |
-200 Grab 5/5 NA : :
| |
|
! |
Clayey silt, as above. : |
| <
' !
| :
|
| i
4 I
Grab 5/5 NA 1 : Cement
| | Backfill
1 :
! |
] .
Color change to greenish gray (Gley 1 6/10Y), hard. | |
1 :
| :
. !
X :
. !
| :
-210 7 | Grab 5/5 NA ! |
| |
! :
Project No. 3850360 Log of Boring: BRC-SB-01-A
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BMI Site - Hydrogeologic Characterization
Henderson, Nevada Log of Boring No. BRC-SB-01-A

Geophysical Data c
>3 S
7 < [ - :
? 5| 2, E-Log i S
O o 5 8| 8% : ]
<2l gl 2] 8|82 s i =
ac|F|E| x|&g - SisZ12 |o S
8 S| o| @ v | Qg <) = = g S S = O
=21 o 2 <o = —
slelE| Bl S S||ol|Z!5%|a2| 3
= = -
Q| g < 8 = 0 < N : : E I|l2E|5 % =
wi o 2 o 3 il Description 23 |8 |30
Soil Descriptio © |5 S 32
| I
Color change to brown (10YR5/3), hard. : |
1 :
| :
. |
! :
| |
~ ! H
Grab 5/5 NA Color change to brown (7.5YR4/3). I |
I :
! |
! :
! |
I H
' |
Color change to brown (7.5YR5/3). : |
1 :
| :
220 i !
- — | :
Grab 55 NA SM: Poorly graded silty sand with clay, brown (7.5YR5/3), hard, ! I
moist, medium grained sand subrounded, fine to very fine sand, silt ! |
with clay, no cementation, nonplastic. Approximately 5% medium : :
sand, 50% fine sand, 40% silt and 5% clay. | |
] i
ML: Clayey silt, brown (7.5YR5/3), hard, moist, very fine sand, silt 1 |
and clay, no cementation, nonplastic to low plasticity. Approximately | :
5% fine sand, 70% silt and 25% clay. : |
1
] . !
Grab 5/5 NA | |
1 :
' i
| :
As above, slight increase (approximately 5%) in clay. | |
! .
| :
! !
) :
| |
| i
As above. !
-230 7 | Grab 5/5 NA : i
| :
1
| !
[
| !
|
Color change to pinkish gray (7.5YR7/2), hard, moist, sand is fine to | I
very fine grained, silt and clay, nocementation, increase (approximately | |
5%) in fine sand, decrease in clay. i: :
4 il |
Grab 5/5 NA it :
Color change to brown (7.5YR5/3), moderate plasticity, increase | I
(approximately 5%) in fine sand, decrease in clay. : |
| :
! ]
1 :
As above, decrease (approximately 5%) in fine sand, increase in clay. : |
|
. !
240 — Clayey silt with sand, as above, increase (approximately 15%) in fine | |
- Grab) 5/5 NA sand. :
: !
1 :
] !
1 :
i |
1 :

Project No. 3850360 Log of Boring: BRC-SB-01-A
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Henderson, Nevada

BMI Site - Hydrogeologic Characterization
Log of Boring No.

BRC-SB-01-A

Geophysical Data c
>3 S
—_ —
%) g C|>-> = E-Log : g
O o 5 8| 8% I ]
= < % £ ¢ & % s | @
< = =
sc|F x| > S|Igilz!|8 |2 S
38|l ele| o |2g g I||ZTi|oc,|2~|0S o
gl 2| 2|8 S sl|ai|e1]35]2 3
> =] e o = = - [ T =
uij S & & 8= g s o F1|2E(8T =
4 il Description . | s =No)
Soil Descriptio — © |5 S 32
As above, decrease (approximately 10%) in fine sand. : )
| :
1
|
Grab| 5/5 NA i Cement
Backfill
!
! !
Silt with clay, as above. |
| |
250 7 | Grab 5/5 NA !
As above, decrease (approximately 5%) in fine sand. i I
i !
i :
Clayey silt, as above, increase (approximately 5%) in fine sand. [} I
1 :
i |
| <
I ]
4 | :
Grab| 5/5 NA : | Cement
Clayey silt with sand, as above. | | Backfill
| :
I
. !
I
: !
1 :
. !
Silt with clay, as above, increase (approximately 10%) in fine sand, |
260 — decrease in clay. 1 :
- Grab| 5/5 NA ] |
| H
| |
I :
! |
I :
1
| !
' |
1 :
As above, increase (approximately 5%) in fine sand, decrease in clay. \ |
1 :
7 | Grab 5/5 NA ! i
Clayey silt, as above, decrease (approximately 10%) in fine sand. : |
I
| :
| |
| H
I |
[ :
' |
| :
! |
- — I :
270 Grab 5/5 NA 1 |
] :
!
y :
! !
1 :
i |
' i
I
Silt with sand and clay, as above, increase (approximately 10%) in fine | H
Project No. 3850360 Log of Boring: BRC-SB-01-A
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Henderson, Nevada

BMI Site - Hydrogeologic Characterization
Log of Boring No.

BRC-SB-01-A

Geophysical Data c
>3 S
%) | ¢ 2, E-Log : 3
> =0 I =}
O ) 5 S| 8% : =1
<2l gl 2] 8|82 s i =
ac|F|E| x|&g - SisZ12 |o S
82| 2|2 2|23 5 z||z118!|1828| 8
Sl 2l gl g|Es E S|8=5E|5S 3
= = -
uij S & & 8= g = o IS =
i il Description S 20
Soil Descriptio — © |5 S 32
] sand. ': |
Grab| 0/5 NA ) |
| :
X :
! !
1 :
] !
1 :
1 |
I :
i |
I :
280 — Clayey silt, as above, decrease (approximately 5%) in fine sand. | |
- Grab 5/5 NA I :
I
. !
|
. !
Silt with sand, as above. | |
I :
1 :
| !
!
7 | Grab 5/5 NA Sandy silt, as above, increase (approximately 20%) in fine sand. I
|
!
!
Clayey silt, as above, increase (approximately 15%) in silt, trace fine |
sand. : :
: I
— I \
-290 Grab 5/5 NA I |
A :
] !
) :
| |
As above, increase (approximately 10%) in fine sand. | |
I
. _ ) _ i i
Silt with sand, as above. Approximately 15% fine sand, 80% silt and :
5% clay. |
7 | Grab| 5/5 NA | Cement
i Backfill
!
' :
. !
| :
| |
| :
I |
-300 — . , , , i ¢
Grab 5/5 NA Silt, as above. Approximatley 10% fine sand, 85% silt and 5% clay. | |
| :
|
. !
I
. !
|
!
!
7 5/5 NA i
| H
Project No. 3850360 Log of Boring: BRC-SB-01-A

Page 10 of 13




BMI Site - Hydrogeologic Characterization
Henderson, Nevada Log of Boring No. BRC-SB-01-A

Geophysical Data

E-Log

Well Construction

Sample Retained
for Analysis

Depth

Elevation (BGS)
Sample Type
Sample Interval
Sample Recovery
Lithology
16" (OHM)
64" (OHM)

S. PT. (OHM)

PID

Soil Description

Caliper Log
(inch)
Guard Log
(OHM.M)

SM: Poorly graded silty sand, brown (7.5YR4/4), hard, moist to wet,
medium grained subrounded sand, some fine to very fine sand, silt
with no clay, no cementation, nonplastic. Trace coarse sand, 10%
medium sand, 60% fine sand and 30% silt.

-310 7 | grab 5/5 NA

ML

SM: Poorly graded silty sand, brown (7.5YR4/4), hard, very moist,
medium subrounded sand, sand is very fine to fine grained, no
cementation, nonplastic. Approximately 10% medium sand, 50% fine
sand and 40% silt.

ML: Sandy silt, brown (7.5YR4/4), hard, moist, some medium grained
subrounded sand, some fine to very fine grained sand, no
Grab 5/5 NA cementation, no to low plasticity. Cement

Backfill

SM: Poorly graded silty sand, brown (7.5YRA4/4), stiff, very moist to
wet, some coarse subrounded sand, some medium subrounded
sand, some fine to very fine sand, none to weak cementation,
nonplastic. Approximately 5% coarse sand, 10% medium sand, 50%
fine sand and 35% silt.

-320 7 | grab 505 NA

ML: Sandy wilt with clay, brown (7.5YR4/4), hard, moist, trace
subrounded medium sand, some fine to very fine sand, silt with clay,
no cementation, low to nonplastic. Trace medium sand, 45% fine
sand, 50% silt and 5% clay.

SM: Silty sand, brown (7.5YR4/4), stiff, very moist, some medium
grained subrounded sand, some fine to very fine grained sand, silt
with trace clay at 325 ft bgs, no to weak cementation, nonplastic.
Approximately 5% medium sand, 50% fine sand and 45% silt.

Grab 5/5 NA

ML

CL: Silty clay, light brown (7.5YR6/4), hard, moist to dry, trace very
fine grained sand, silt and clay, no cementation, moderate plasticity.
Trace fine to very fine grained sand, 40% silt and 60% clay.

-330 7 | grab 505 NA ML

CH: Clay with silt, light brown (7.5YR6/3), hard, moist to dry, no
cementation high plasticity. Approximately 10% silt and 90% clay.

CL: Silty clay, brown (7.5YR5/3), hard, moist, silt and clay, no
cementation, low to moderate plasticity. Approximately 5% very fine
sand, 30% silt and 65% clay.

ML: Clayey silt, brown (7.5YR5/3), hard, moist, silt and clay, no
cementation, low to moderate plasticity. Approximately 70% silt and
30% clay.

Grab 5/5 NA

CL: Silty clay, brown (7.5YR5/3). Approximately 30% silt and 70%
clay.

Project No. 3850360 Log of Boring: BRC-SB-01-A
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BMI Site - Hydrogeologic Characterization

Henderson, Nevada Log of Boring No. BRC-SB-01-A

Geophysical Data

Depth
Elevation (BGS)

Sample Type

Sample Interval

Sample Recovery

Sample Retained

for Analysis

PID

Lithology

Soil Description

E-Log

16" (OHM)

64" (OHM)
S. PT. (OHM)

Caliper Log

(inch)
Guard Log
(OHM.M)

Well Construction

-340 —

-350 —

-360 —

Grab

Grab

Grab

Grab

Grab

Grab

5/5

5/5

5/5

5/5

5/5

5/5

NA

NA

NA

NA

NA

NA

|

ML: Clayey silt, brown (7.5YR5/3). Approximately 60% silt and 40%
clay..

CL: Silty clay, brown (7.5YR5/3). Approximately 40% silt and 60%
clay.

SM: Poorly graded silty sand, brown (7.5YR4/3), soft, very moist to
wet, sand is prediominately fine grained, silt, no clay, no
cementation, nonplastic. Approximately 80% fine to very fine sand
and 20% silt.

ML: Poorly graded clayey silt, brown (7.5YR4/3), soft, very moist to
wet, no cementation, nonplastic. Approximately 60% silt and 40%
clay.

CL: Approximately 10% silt, 90% clay.

ML: Silt with clay, brown (7.5YR4/4), hard, moist, sand is fine to very
fine grained, no cementation, nonplastic. Approximately 10% fine to
very fine sand, 85% silt and 5% clay.

SM: Silty sand, brown (7.5YR4/4). Approximately 10% medium sand,
70% fine sand and 20% silt.

ML: Sandy silt with clay, brown (7.5YR4/4). Approximately 15% fine
sand, 85% silt and trace clay..

SM: Poorly graded silty sand, brown (7.5YR5/3), very stiff, moist to
wet, some medium grained subrounded sand, silt with trace clay, no
cementation, low plasticity. Approximately 30% medium sand, 50%
fine sand and 20% silt.

ML: Clayey silt with sand, brown (7.5YR5/3). Approximately 5% fine
sand, 50% silt and 45% clay.

SM: Poorly graded silty sand, brown (7.5YR5/3). Approximately 10%
medium sand, 50% fine sand, 40% silt and trace clay.

ML: Clayey silt, brown (7.5YR5/3), hard, moist, sand is fine to very
fine grained, silt and clay, no cementation, low plasticity.
Approximately 35% fine to very fine sand, 50% silt and 5% clay.

SM: Poorly graded silty sand, brown (7.5YR5/3). Approximately 5%
medium sand, 60% fine sand and 35% silt.

ML: Clayey silt, brown (7.5YR5/3). Approximately 10% fine to very
fine sand, 70% silt and 20% clay.

CL: Silty clay, light brown (7.5YR6/3). Approximately 20% silt and
80% clay.

ML: Clayey silt, brown (7.5YR5/3). Approximately 30% fine sand,
60% silt and 10% clay.

CL: Silty clay, light brown (7.5YR6/3), hard, moist, silt and clay with
trace gypsum fragments up to 1/4", no cementation, moderate
plasticity. Trace coarse sand, 20% silt and 80% clay.

SM: Silty sand, brown (7.5YR4/4), very stiff, moist, medium grained
subrounded sand, some fine to very fine grained sand, no clay, no to
weak cementation, nonplastic. Approximately 10% medium sand,
70% fine sand and 20% silt.

ML: Clayey silt, brown (7.5YR4/4), hard, moist, some very fine
grained sand and silt and clay, no cementation, low plasticity.
Approximately 10% fine sand, 70% silt and 20% clay.

Cement
Backfill

Project No. 3850360 Log of Boring: BRC-SB-01-A
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Henderson, Nevada

BMI Site - Hydrogeologic Characterization

Log of Boring No. BRC-SB-01-A

Geophysical Data c
>3 S
—_ —
%) g 0>-> = E-Log : g
8 ) 5 S| 8% I =1
s 22| 2|82 HE | o g
ac| | = o ® > S|z ® S S
golele| 2|2k 5 =12115115-|8s] 8
12| E| E|Es E S|l = z%|ss 3
= = -
Slsl gl 818712 = ollyi|EI|SE|GT =
wi o ” e 3 Soil Description Sl 187188
! :
CL: Silty clay, brown (7.5YR5/3), hard, moist, silt and clay, no : |
-370 — cementation, moderate plasticity. Approximately 10% fine sand, :
Grab 415 NA 60% silt and 30% clay. : |
I :
ML: Clayey silt, brown (7.5YR4/4). Approximately 10% fine sand, 1 '
60% silt and 30% clay. : |
CL: Silty clay, brown (7.5YR5/3), hard, moist, silt and clay, no : |
cementation, moderate plasticity. Approximately 5% fine sand, 40% | :
silt and 55% clay. | |
| :
ML: Silt with clay, brown (7.5YR4/4), hard, moist, sand is fine to very ! |
7 | crab 5/5 NA fine grajned, silt with .clay, no cementa}tion, no to low plasticity. : : Cement
Approximately 10% fine sand, 80%, silt and 10% clay. ) | Backfill
! :
Clayey silt, as above. Approximately 10% fine sand, 50% silt and 40% || I
clay. | |
| <
i |
' i
Silt with clay, as above. Approximately 10% fine sand, 80% silt and : :
B 10% clay. I |
-380 Grab 5/5 NA ! |
|
| :
|
| !
[
. !
1
: !
, :
. !
i Clayey silt, as above. Approximately 80% silt and 20% clay. ! |
Grab 5/5 NA : : Cement
) | Backfill
] i
Wet from 386.5 to 386.7 ft bgs. ! ]
' ]
1 :
1
| !
! ]
[ :
390 — Silt with clay, as above. Appoximately 5%fine sand, 85% silt and 10% | |
- Grab 5/5 NA clay. | :
1
. |
' i
|
Clayey silt, as above. Approximately 80% silt and 20% clay. ! |
|
[l i
I ]
| :
! ]
[ :
7 | Grab) 5/5 NA Silt, as above. Approximately 5% fine sand, 90% silt and 5% clay. : |
1
| Lo
R c .
Silt with clay, as above. Approximately 5% fine sand, 90% silt and 5%  NNANNNNNNNNY .
clay. F%%\}}/}) T
-400 — ]
Project No. 3850360 Log of Boring: BRC-SB-01-A
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Log of Boring No. BRC-SB-27-B
BMI Site - Hydrogeologic Characterization

Henderson, Nevada

Drilling Method: Sonic
Drilling Equipment: Rotary Sonic
Drilling Contractor: Resonant Sonic

Borehole Total Depth: 143 ft bgs
Borehole Diameter: 8.5in
Boring Location:  Location 27 (Well ID: AA-27)

Driller: ProSonic Depth to Water (ft. bgs): NA =
Sample Type: S.S. . Monitoring Well Construction
Sample Interval Continuous ) ) )
Type of Surface Seal: Bentonite-Grout Screen Slot Size: 0.010 in
Logged By: Jennifer Wiley Blank Casing Type/Size: 4" Sch 80 PVC Top of Screen (ft. bgs): 61.5 ft bgs
Date Started: 07/06/04 Screen Type/Size: 4" Sch 80 PVC Bottom of Screen (ft. bgs):  81.5 ft bgs
Date Completed: 07/07/04 Transition Sand Type: N/A Type of Sand Pack: H#2x 12
2 |3
— - |2 [}
T |2
3 o218 |58
Dl | 8|2 = 88X
S| > Elx 0| £5
) =4 Sl e e & [ B
05|l a|lale |t g
8| €| £|§ ES S
2l 8| &|o &7 o s ;
w NI o - Soil Description Well Construction
0 Locking
monument well
box with
concrete apron
and ballards
7 For lithologic interpretation, see boring log BRC-SB-27-A Cement
Bentonite
Grout
-10 4" Blank PVC
Riser Pipe
_20 —

Project No. 3850360

Log of Boring: BRC-SB-27-B

Page 1 of 5




BMI Site - Hydrogeologic Characterization

Henderson, Nevada

Log of Boring No. BRC-SB-27-B

S |3
o g =)
al 3| 5|89 8%
ss| S| 2|28l 22
oS | E| £E|lxdlxa >
Ccle|ole |k o
T| E| E| € ES 2 Well Constructi
2 ] <1 5 ﬁ w— 9 E e onstruction
o = . L
i A o 3 Soil Description
/
-30 For lithologic interpretation, see boring log BRC-SB-27-A Cement
Bentonite
Grout
T 4" Blank PVC
Riser Pipe
-40 -
-50 —|
7 Bentonite seal
Project No. 3850360 Log of Boring: BRC-SB-27-B
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BMI Site - Hydrogeologic Characterization

Henderson, Nevada

Log of Boring No. BRC-SB-27-B

S |3
— —_
o g =)
al gl 5|85 88
ss| S| 2|28 &2
o< | K Sl = X o >
Qo ) [ ) <@ E o)
°2|e|e|e |B; 2
o o .
% £ E E g2l o 2 Well Construction
ol @ n e 3 Soil Description
-60 For lithologic interpretation, see boring log BRC-SB-27-A #10 x 20 Sand
Pack
| 4"0.010 Slot
= PVC screen
-70 — |
-80 — -
= Threaded PVC
Well Base Cap
Cement
Backfill
-90 |
Project No. 3850360 Log of Boring: BRC-SB-27-B
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BMI Site - Hydrogeologic Characterization
Henderson, Nevada Log of Boring No. BRC-SB-27-B
-2 13
g2 2|8 Es | .
85| 2|8|8 |8¢ g
Sl E|EIE |E2|a 2 Well Construction
i A @ e 3 Soil Description
7 For lithologic interpretation, see boring log BRC-SB-27-A Cement
Backfill
-100 —
-110 —
-120 —
Project No. 3850360 Log of Boring: BRC-SB-27-B

Page 4 of 5




BMI Site - Hydrogeologic Characterization
Henderson, Nevada Log of Boring No. BRC-SB-27-B
> o]
g TS |2y
B| | 5|85 8¢
gs| /| E|2éles >
852l a2 |&% g
g E|E £ EQ 0 g Well Construction
plolola |9 o 3 Soil Description
-130 For lithologic interpretation, see boring log BRC-SB-27-A
7 Cement
Backfill
-140
Project No. 3850360 Log of Boring: BRC-SB-27-B
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EXPLORATION LOG

AA-UW 1
PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228v1
EXPLORATION LOCATION: N 26725562.64, E 839434.53 EXPLORATION DATE: 7/30/07
EXPLORATION SIZE (dia.): 6" 0.D. SAMPLER EQUIPMENT: SONIC DRILL RIG
ELEVATION: EXISTING GROUND SURFACE LOGGED BY: HILLMAN/COOKE
INITIAL DEPTH TO WATER: NA DATE MEASURED: NA
FINAL DEPTH TO WATER: 48.70' DATE MEASURED: 8/1/07
-
wE| & Q
ELEVATION/ | SOIL & SAMPLE St g 5 “:j 58
_ rd N e |
DEPTH SYMBOLS uUscs DESCRIPTION T | 'g i wa % % A
25| % & 2
Q [a) Q
4]
— -3.5

° SM Grayish brown silty SAND, little gravel, dry and

i dense. PIDs (10.6 & 11.7eV)= 0.1, 0.0 ppmV,
- 25% angular gravel, 70% subrounded sand, 5%
| fines; Trace mica; poorly sorted with feldspars

i and pyroxene,

= 2.5

[~ ® ...light brown. PIDs (10.6 & 11.7eV)= 0.1, 0.0
i ppmV.

— 7.5

10 ' ...reddish brown. PIDs (10.6 & 11.7eV)= 0.0,
B 0.0 ppmV.

— 12.5

i 3 MM

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.
It is not intended to be representative of subsurface conditions at other locations or times.
Figure No.
_

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION

EXPLORATION LOG
AA-UW 1

PROJECT NO.: 20072228V1

EXPLORATION LOCATION: N 26725562.64, E 839434.53 __ EXPLORATION DATE: 7/30/07
EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

§" 0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 48.70'

DATE MEASURED: NA

DATE MEASURED: 8/1/07

=
- 5
ELEVATION/ | SOIL & SAMPLE St | 2 g "BEE
— 4 P |
DEPTH SYMBOLS uscs DESCRIPTION T3\ pu| 88| 2 oE
[ -4 b w8 [42]
=0 | & 3 Z
(&) O o
(&)
— 15 E g
i ...weakly cemented. PIDs (10.6 & 11.7 eV)=0. = E
—17.5 0, 0.0 ppmV. = B
20 ...uncemented. PIDs (10.6 & 11.7 eV)= 0.0, 0.0 = g
i ppmV. ==
— 22.5 § E
-~ 27.5 E %
. ..PIDs (10.6 & 11.7 V)= 0. 0, 0.0 ppmV. = =

!

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.

It is not intended to be representative of subsurface conditions at other locations or times.,

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION

EXPLORATION LOG
AA-UW 1

PROJECT NO.: 20072228V1

EXPLORATION LOCATION: N 26725562.64, E 839434.53 EXPLORATION DATE: 7/30/07
EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

6" 0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 48.70'

DATE MEASURED: NA

DATE MEASURED: 8/1/07

r4

w®| E Q

ELEVATION/ | O x-la | 2|29

ATION/ | SOIL & SAMPLE —|a|lB=Z rf

DEPTH SYMBOLS USCS DESCRIPTION | hu| 58| 3 |oE

oz > R g W

=20 | & <

| a O

O
f
—32.5 % g
3 ..trace gravel. = E
- 37.5 % g
[+ ...weakly cemented layers inches thick = B
i alternating with uncemented layers to 46 feet ===
s bgs. PIDs (10.6 & 11.7 eV)= 0.1, 0.0 ppmV. ===
—42.5 EE g
| ...brown. E; =
% ...dark reddish brown, moist, weakly =R=
i cemented. = =
| sC Dark reddish brown clayey SAND with gravel, E §
472 wet and medium dense. =l=

The descriptions contained within this exploration log apply only at the specific £xploration localion and at the ime the exploration was made.
It is not intended to be representiative of subsurface conditions at other locations or imes.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26725562.64, E 839434.53
6" 0.D. SAMPLER

EXPLORATION LOG
AA-UW 1

PROJECT NO.: 20072228V1

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

EXPLORATION DATE: 7/30/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 48.70°

DATE MEASURED: NA

DATE MEASURED: 8/1/07

ELEVATION/
DEPTH

SOIL & SAMPLE
SYMBOLS

USCs

DESCRIPTION

P

LL

MOISTURE

CONTENT (%)

DRY DENSITY
(pcf)

% SWELL

WELL
CONSTRUCTION

...strong brown. PIDs (10.6 & 11.7 ¢V)= 0.0, 0.0
ppmV.

CL

MUDDY CREEK FCRMATION: Yellowish red
sandy lean CLAY, wet and very stiff. Occasional
thin (1/2 inch thick) sandstone layers. 5%
subangular gravel, 10% subangular sand, 85%
fines; <1% micas; poorly sorted with feldspar
and pyroxene.

...PIDs (10.6 & 11.7 V)= 0.0, 0.0 ppmV.

GP-GC

Dark brown poorly graded GRAVEL with sand,
trace clay, moist and medium dense.

END OF TEST PIT AT 65.0 FEET

The descriptions contained within this exploration log apply only at the specific exploralion location and at the time the exploration was made.

It is not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG
AA-UW 2

PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V1
EXPLORATION LOCATION: N 26722943.77, E 838125.09 EXPLORATION DATE: 7/31-8/3/07

EXPLORATION SIZE (dia.):
ELEVATION: EXISTING GROUND SURFACE

6" 0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 64.57

DATE MEASURED: NA

DATE MEASURED: 8/4/07

=
uE| & Q
, -2 | 4 |48
ELEVATION/ | SOIL & SAMPLE — z 05
DEPTH SYMBOLS uscs DESCRIPTION T|d|gE| B2 3 |LE
Cz| » o s v
Q| & Z
ol a o]
o
[
— -2.5
¢ r GW | Lignt grayish brown well graded GRAVEL with =
i ':?‘ silt and sand, dry and medium dense. PIDs =
- '*-‘. (10.6 & 11.7 eV)=0. 7, 0.1 ppmV. 55% angular =
5 - to subangular gravel, 405 subanular sand, 5% =
i e fines: <1% mica; poorly sorted with feldspar, =
SM | \amphiboe, and pyroxene. 2
2% Reddish brown silty SAND with gravel, dry and =
i dense. =
~* ...PIDs (10.6 & 11.7 eV)=0. 9, 0.1 ppmV. 5% =
i angular gravel, 85% subrounded to subanguiar E=
L sand, 10% fines; <1% mica, poorly sorted. g;
— 7.5 EE
e ..PIDs (10.6 & 11.7 eV)=0. 3, 0.1 ppmV. =
[ 12.5 i %E

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.
It is not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG
AA-UW 2

PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V1
EXPLORATION LOCATION: N 26722943.77, E 838125.09 EXPLORATION DATE: 7/31-8/3/07

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

6" O0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 64.57

DATE MEASURED: NA

DATE MEASURED: 8/4/07

z
wE| E o]
8215 | §|.t
ELEVATION/ SOIL & SAMPLE —| 2 z o e |
oz > ° g [}
=Q| = z
o o o}
O
** ..brown. % %
I : ...weakly cemented to 20 feet. =j=
—17.5 gg gg
% ...uncemented. Increasing gravel size to 2 §§ %E
i inches. PIDs (10.6 & 11.7 eV)= 0. 0, 0.0 ppmV. = B
— 22.5 Eg gg
[ 2° ...pale brown. % gg
— 27.5 EE gg
i GW | Light brown well graded GRAVEL with silt and = =
i sand, few cobbles, dry and very dense. ==
[~ ° _..PIDs (10.6 & 11.7 eV)=0. 0, 0.0 ppmV. 50% =

The descriptions contained within this exploration log apply only at the specific expleration location and at the {ime the exploration was made.
It is not intended to be representative of subsurface condilions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26722943.77, E 838125.09

EXPLORATION LOG
AA-UW 2

EXPLORATION SIZE (dia.):
ELEVATION: EXISTING GROUND SURFACE

6" 0.D. SAMPLER

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 64.57

PROJECT NO.: 20072228V1

EXPLORATION DATE: 7/31-8/3/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

DATE MEASURED: NA
DATE MEASURED: 8/4/07

WE| & 5

— — - -

ELEVATION/ | SOIL & SAMPLE Sc| 2 | g |38

o N =

DEPTH SYMBOLS USCS DESCRIPTION a|o|o| B2 3 uE

oz > o 2]

=3|& | *| 3

O
angular gravel, 40% subrounded to subangular = B
i sand, 10% fines; <1% mica; poorly sorted = =
- withfeldspar and pyroxene. = gg
— 32.5 g %é
[ SM Light brown silty SAND, trace gravel, dry and é %E
] very dense. PIDs (10.6 & 11.7 V)= 0.0, 0.0 = E
- ppmV. 7% subangular gravel, 90% subrounded SSl=
5 to subangular sand, 3% fines; <1% mica; poorly = =
i sorted with feldspar and pyroxene. ==
—37.5 ; EE
40 ...PIDs (10.6 & 11.7 eV)= 0. 0, 0.0 ppmV. = B
i ...weakly cemented to 45 feet. = E%
—42.5 — =
4 ...uncemented. = g%
[ ar.s = E

The descriptions contained within this exploration log apply only at the specific exploration location and at Lhe time the exploration was made.

It is not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG

PROJECT: BRC DEEP BACKGROUND INVESTIGATION

EXPLORATION LOCATION: N 26722943.77, E 838125.09

EXPLORATION SIZE (dia.): 6" 0.D. SAMPLER

ELEVATION: EXISTING GROUND SURFACE

INITIAL DEPTH TO WATER: NA

FINAL DEPTH TO WATER: 64.57

AA-UW 2

PROJECT NO.: 20072228V1

EXPLORATION DATE: 7/31-8/3/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

DATE MEASURED: NA
DATE MEASURED: 8/4/07

ELEVATION/ | SOIL & SAMPLE

DEFTH |  symeols | USCS

DESCRIPTION

PI
LL
MOISTURE
~ CONTENT (%)
DRY DENSITY
(pcf)

% SWELL

WELL
CONSTRUCTION

...wéakly cemented to 50 feet.

...moist.

GwW Brown well graded GRAVEL with silt and sand,
dry and very dense. PIDs {(10.6 & 11.7 eV)= 0.0,
0.0 ppmV. 50% subangular to angular gravel,
40% subrounded sand, 10% fines; <1% mica;
poorly sorted with feldspar and pyroxene.

ppmVY,

SM Reddish brown silty SAND with gravel, moist
and very dense. Weakly cemented layers 0.5 to
1.0 inch thick. 20% angular gravel, 70%
subrounded to subangular sand, 10% fines;
<1% mica; poorly sorted with feldspar,
pyroxene, and trace gypsum.

...dark brown. PIDs (10.6 & 11.7 eV)= 0.0, 0.0

.

CL MUDDY CREEK FORMATION: Yellowish red
i sandy lean CLAY, moist and very stiff. PIDs

- {(10.6 & 11.7 eV)= 0.0, 0.0 ppmV. 5% angular to
subangular gravel, 15% subrounded sand, 85%
fines; <1% mica; poorly sorted course fraction
(sand and gravel).

k!
The descriptions contained within this expleration log apply only at the specific exploralion location and at the lime Lhe exploration was made.

Itis not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG

AA-UW 2
PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V1
EXPLORATION LOCATION: N 2672204377, E 83812500 EXPLORATION DATE: 7/31-8/3/07

EXPLORATION SIZE {dia.):

ELEVATION: EXISTING GROUND SURFACE

6" 0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 64.57

DATE MEASURED: NA

DATE MEASURED: 8/4/07

ELEVATION/
DEPTH

SOIL & SAMPLE
SYMBOLS

uscs

B
(5]
_|.|l2E| 2§
DESCRIPTION |3 .;'T)I|.|_.I o]
o0z | »
56|
Q [&]

% SWELL

WELL
CONSTRUCTION

4
"

N

AN

..PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ppmV.

END OF TEST PIT AT 75.0 FEET

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.

It is not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26720040.77, E 836519.18
6" 0.D. SAMPLER

EXPLORATION LOG
AA-UW 3

PROJECT NO.: 200722281,

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

EXPLORATION DATE: 8&/5/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 63.89

DATE MEASURED: NA

DATE MEASURED: 8/6/07

ELEVATION/
DEPTH

SOIL & SAMPLE
SYMBOLS

uscs

DESCRIPTION

Pl

LL

MOISTURE

CONTENT (%)
DRY DENSITY
{pcf)

% SWELL

WELL
CONSTRUCTION

SM

Light brown silty SAND with gravel, dry and
dense. PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ppmV.
10% angular to subangular gravel, 80%
subrounded sand, 10% fines; <1% mica; poorly
sorted with feldspar and mafic minerals

{pyroxene).

_..PIDs (10.6 & 11.7 V)= 0.1, 0.0 ppmV.

GwW

Brown well graded GRAVEL with silt and sand,
dry and very dense. PIDs (10.6 & 11.7 eV)=0.
0, 0.0 ppmV. 60% angular to subangular gravel,
30% subrounded to subangular sand, 10%
fines; <1% mica; poorly sorted withfeldspar and
mafic minerals {pyroxene).

IIEIII!IiIFILIiIEILItItI:IEI!I!I!IIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'IIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIl!iEiEi&EtFL[L\1\1\1\!1l1lillllllllllIIIIIIIIIIIIIIIIIIlllIlIlllIlIlIlIllllllllIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIII !

The descriptions contained within this exploration log apply only at the specific exploration location and at the ime the exploration was made.

It is not intended to be represeniative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG
AA-UW 3

PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V1

EXPLORATION LOCATION: N 26720040.77, E 836519.18 EXPLORATION DATE: 8/5/07

EXPLORATION SIZE (dia.): 6" O.D. SAMPLER EQUIPMENT: SONIC DRILL RIG

ELEVATION: EXISTING GROUND SURFACE LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA DATE MEASURED: NA
FINAL DEPTH TO WATER: 63.89' DATE MEASURED: 8/6/07
=
L § E — g
ELEVATION/ SOIL & SAMPLE : % E % % ] - %
= |
DEPTH SYMBOLS USCS _ DESCRIPTION ol E w w a % gln_:
oz > o [2]
=0 | & 2
Q (=] 8

SM Brown silty SAND with gravel, dry and very
dense. PIDs (10.6 & 11.7eV)= 0.0, 0.0 ppmV.
15% angular to subangular gravel, 75%
subrounded sand, 10% fines; <1% mica; poorly
sorted with feldspar and mafic minerals
{pyroxene).

...PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ppmV.

...light brown, few cobbles.

...few cobbles. PIDs (10.6 & 11.7 eV)= 0.2, 0.0
ppmV.

AT EETEERRRLE DL E N EEETEEEEEEELEL R R DR DEEES EECT T TS CL L TEL T T LT L EEEEEEEECETEL TR EE LT ELEE LT CCET LT EEL LT EETEEELTTELTTTEL T

OO DD D X K O O XXX NN XD Ao OO I W

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.
Itis not intended to be representative of subsurface conditions at other locations or imes. .
Figure No.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26720040.77, E 836519.18

EXPLORATION LOG
AA-UW 3

EXPLORATION SIZE (dia.):
ELEVATION: EXISTING GROUND SURFACE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 63.89

€" 0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

PROJECT NO.: 20072228V1

EXPLORATION DATE: 8/5/07

DATE MEASURED: NA
DATE MEASURED: 8/6/07

z

wEl E o

S| 2 3 |26

ELEVATION/ | SOIL & SAMPLE 4|2z g 45

QZz b ~e w

25| 3 z

ol o Q

o
—32.5 E E
[ ...PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ppmV. = E
i ...yellowish red 7 = é
i ...weakly cemented to 40.0 feet. = E
— 37.5 g =
40 ..PIDs (10.6 & 11.7 eV)= 0. 0, 0.0 ppmV. —E
— 42.5 E g
= 45 E %
- 47.5 g g

‘The descriptions contained within this exploration log apply only at the specific exploration location and at the lime the exploration was made.
It is not intended to be representative of subsurface conditions at other-locations or imes.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG

AA-UW 3
PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V1
EXPLORATION LOCATION: N 26720040.77, E 836519.18 EXPLORATION DATE: 8/5/07
EXPLORATION SIZE {dia.): 6" Q.D. SAMPLER EQUIPMENT: SONIC DRILL RIG
ELEVATION: EXISTING GROUND SURFACE LOGGED BY: HILLMAN/COOKE
INITIAL DEPTH TO WATER: NA DATE MEASURED: NA
FINAL DEPTH TO WATER: 63.89' DATE MEASURED: 8/6/07
wE| 8
Eola | g |48
ELEVATION/ SOIL & SAMPLE - brd & a3
DEPTH SYMBOLS uscs DESCRIPTION [ R B fa Ba % g ¥
oz > Q N
S0 | & L z
S = )
O
L
% ...weakly cemented layers 0.5 inch thick. PIDs
- (10.6 & 11.7 eV)= 0.0, 0.0 ppmV. 20%
- subangular to angular gravel, 65% subrounded
| sand, 15% fines; <1% mica; poorly sorted with -
| feldspar.
533 ...moist
— 55
— 57.5
5 ...dark brown. PIDs (10.6 & 11.7 V)= 0.0, 0.0
i ppmV.
[— 62.5
: >
| s Jii\;u

The descriplions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.
It is not intended to be representative of subsurface conditions at other locations or times. .
Figure No.

GEOQOTECHNICAL & ENVIRONMENTAL SERVICES, INC.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26720040.77, E 836519.18
EXPLORATION SIZE {dia.): 6" O.D. SAMPLER
ELEVATION: EXISTING GROUND SURFACE

EXPLORATION LOG
AA-UW 3

PROJECT NO.: 20072228V1

EXPLORATION DATE: 8/5/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 63.89'

DATE MEASURED: NA

DATE MEASURED: 8/6/07

ELEVATION/
DEPTH

SOIL & SAMPLE
SYMBOLS

USCS

PI

DESCRIPTION

LL

MOISTURE

CONTENT (%)

DRY DENSITY
{pcf)

% SWELL

WELL
CONSTRUCTION

7

\

CL

MUDDY CREEK FORMATION: Reddish brown
sandy lean CLAY, wet and very stiff. <1%
angular gravel, 5% subrounded sand, 94%
fines; <1% mica; poorly sorted course fraction
(sand and gravei},

...moist. PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ppmV.

SP

CL

Dark brown poorly graded SAND, trace gravel,
wet and very dense. <1% subangular gravel,

5% subrounded sand, 95% fines; <1% mica;
poorly sorted course fraction (sand and gravel). |
Reddish brown sandy lean CLAY, moist and
very stiff.

...<1% subangular gravel, 5% subrounded

sand, 95% fines; <1% mica; poorly sorted
course fraction (sand and gravel) . !

END OF TEST PIT AT 80.0 FEET

The descriptions contained within this exploration log apply onty at the specific exploration location and at the time the exploration was made.

Itis not intended to be representative of subsurface condilions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 2671895.69, E 834777.38
EXPLORATION SIZE (dia.):
ELEVATION: EXISTING GROUND SURFACE

EXPLORATION LOG
AA-UW 4

PROJECT NO.: 20072228V1

6" 0.D. SAMPLER

EXPLORATION DATE: 8/6/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 39.59

DATE MEASURED: NA

DATE MEASURED: 8/7/07

=z

wel| E O

HEREEN:

ELEVATION/ | SOIL & SAMPLE — z s o

DEPTH SYMBOLS uscs DESCRIPTION g|d|pu| Ba| 3 (um

QZ > ° 3 [2]

Q0| B z

Ol a I}

O

[— -2.5

° SM Brown silty SAND with gravel, dry and dense. =
] PIDs (10.6 & 11.7 V)= 0.2, 0.0 ppmV. 15% = =
- angular to subangular gravel, 75% subrounded Zrl=
B sand, 10% fines; <1% mica; poorly sorted with ==
| feldspars and pyroxene. = B
.
e _light brown. PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ==
B ppmV. = &
[~ 7.5 gg E
1o _..brown. PIDs (10.6 & 11.7 eV)= 0.1, 0.0 ppmV. =B=
—12.5 Eé E;

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the expioration was made.

It is not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG
AA-UW 4
PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V1
EXPLORATION LOCATION: N 2671895.69, E 834777.38 EXPLORATION DATE: 8/6/07
EXPLORATION SIZE (dia.): 6" 0.D. SAMPLER EQUIPMENT: SONIC DRILL RIG
ELEVATION: EXISTING GROUND SURFACE LOGGED BY: HILLMAN/COOKE
INITIAL DEPTH TO WATER: NA DATE MEASURED: NA
FINAL DEPTH TO WATER: 39.59° DATE MEASURED: 8/7/07
Z
wE€| & o
ELEVATION/ SOIL & SAMPLE % : g ') a = 5
PLE a2z = 35
DEPTH SYMBOLS uscs DESCRIPTION la|pu| BE| 3 U
cz| » - o
=0 i4 i .
Q [ (@]
Q
[~ 1° .. light brown. PIDs (10.6 & 11.7 eV)= 0.0, 0.0 §§
i ppmV. §§
—17.5 gg
[~ %° ...PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ppmV. %
—22.5 EE
o _brown. PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ppmV. =
—27.5
3¢ ...reddish brown, increasing gravel size to 2

JHENEHB inches. PIDs (10.6 & 11.7 eV)= 0.0, 0.0 ppmV.

|
The descriptions contained within this expforation log apply only at the specific exploration location and at the time the exploration was made.
It is not intended to be representative of subsurface conditions at other locations or times. .
Figure No.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 2671895.69, E 834777.38
6" 0.D. SAMPLER

EXPLORATION LOG
AA-UW 4

PROJECT NO.: 20072228W1

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

EXPLORATION DATE: 8/6/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 39.59'

DATE MEASURED: NA

DATE MEASURED: 8&/7/07

=
w®| E o]
ELEVATION/ | SOIL & SAMPLE Sl 2. g |48
— =z R
DEPTH SYMBOLS uscs DESCRIPTION =|d| | B8] 3 | Lk
0z | = -8 9]
=0 x 3 Z
& (=) Q
Q
i CL MUDDY CREEK FORMATION: Reddish brown
- 323 sandy lean CLAY, white gypsum salt and
- / crystals, wet and very stiff. Gypsum is present
I / from 32 feet to 35 feet.
- %® / ..PIDs (10.6 & 11.7 eV)= 0.1, 0.0 ppmV.
i ..wet.
— 37.5 /
[ 7 CL-ML| Dark brown silty CLAY with sand, trace grave|,
i L wet and very stiff.
- CL Reddish brown sandy lean CLAY, wet and very

— 47.5

A\

DN

A

stiff. PiDs (10.6 & 11.7 V)= 0.0, 0.0 ppmV.

...light gray with orange oxidation mottling.

...light olive brown.

...PIDs (10.6 & 11.7 V)= 0.0, 0.0 ppmV.

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.
11 is not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG

AA-UW 4
PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V1
EXPLORATION LOCATION: N 2671895.69, E 834777.38 EXPLORATION DATE: 8/6/07

EXPLORATION SIZE {dia.): 6" O.D. SAMPLER EQUIPMENT: SONIC DRILL RIG

ELEVATION: EXISTING GROUND SURFACE LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA DATE MEASURED: NA

FINAL DEPTH TO WATER: 39.59' DATE MEASURED: 8/7/07
=z
RN
ELEVATION/ | SOIL & SAMPLE - 2z | 25| © |43
DEPTH SYMBOLS USCs DESCRIPTION |3 'g bl Hg| 2 gE
25| & 3 2
o6 S

...reddish brown. PIDs (10.6 & 11.7 eV)= 0.0,
0.0 ppmV.

AN

SC Reddish brown clayey SAND, wet and dense.

CL Reddish browh sandy lean CLAY, wet and very

L N N NN N
R S S R B N R R R R )

IR N ]
PO S Sl S S S

LR
*

[~ 5° \ stiff. f
- END OF TEST PIT AT 55.0 FEET

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the expleration was made.

Itis not intended to be representative of subsurface cenditions at other locations or times.

Figure No.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.




EXPLORATION LOG

PROJECT: BRC DEEP BACKGROUND INVESTIGATION

AA-UW 5

PROJECT NO.: 20072228V1

EXPLORATION LOCATION: N 26718163.09, E 832800.88

EXPLORATION DATE: 8/7/07

EXPLORATION SIZE (dia.):

6" 0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

ELEVATION: EXISTING GROUND SURFACE

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA

DATE MEASURED: NA

FINAL DEPTH TO WATER: 45.39'

DATE MEASURED: 8/8/07

EL EVATION/
DEPTH

SOIL & SAMPLE
SYMBOLS

USCs

DESCRIPTICN

Pl

LL

MOISTURE

CONTENT (%)

DRY DENSITY
{pcf)

% SWELL

WELL
CONSTRUCTION

GP

Light brown poorly graded GRAVEL with sand,
dry and dense. PIDs (10.6 & 11.7 eV)=0. 4, 0.1
ppmV. 60% angular gravel, 30% subrounded
sand, 10% fines; <1% mica; poorly sorted with
feldspars and mafic minerals (pyroxene).

Light brown well graded GRAVEL with silt and
sand, dry and dense. Gravel size increases to 2
inches. PIDs (106 & 11.7 eV)=0. 2, 0.0 ppmV,
75% angular gravel, 15% subrounded to
subangular sand, 10% fines; <1% mica; poorly
sorted with feldspar and mafic minerals

. (pyroxene).

...large cobble or boulder encountered.
...drill through large cobble or boulder.

...PIDs (10.6 & 11.7 ¢V)= 0.1 0.0 ppmV.

Oy

The descriptions contained within this exploration log apply only at the specific exploralion location and at the time the exploration was made.

It is not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26718163.09, E 832800.88
6" 0.D. SAMPLER

EXPLORATION LOG
AA-UW 5

PROJECT NO.: 20072228V1

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

EXPLORATION DATE: 8/7/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 45.39'

DATE MEASURED: NA

DATE MEASURED: 8/8/07

z
wE| & &
e-le.| 3 |45

ELEVATION/ SOIL & SAMPLE —|a|lEZ 5 e
DEPTH SYMBOLS uscs DESCRIPTION = d|Gul BB| 3 [ZE
oz - 2 [72]
=0 & z
ol 0 ]
3]
- R GP | Light brown poorly graded GRAVEL with silt =
i oy 3 and sand, dry and very dense. PIDs (10.6 & ==
B A 11.7 eV)= 0.0 0.0 ppmV. 80% angular gravel, ==
i Ve 15% subrounded to subangular sand, 5 % =
i ) fines; <1% mica; poorly sorted with feldspar and ==
ot mafic minerals {pyroxene). =5
—~17.5 ’h, " —
* 2 oY =]
- 2, % =
- SM Light reddish brown silty SAND, trace gravel, §§
i dry and very dense. PIDs (10.6 & 11.7 eV)= 0.0, ==
- 0.0 ppmV. 5% angular gravel, 90% subrounded ==
L to subangular sand, 5% fines; <1% mica; poorly ==
i sorted gravel with feldspar and mafic minerals =
(pyroxene), well sorted sand. ==
—22.5 =]
-2 ...PIDs (10.6 & 11.7 V)= 0.1 0.0 ppmV.
— 27.5
- GW | Light reddish brown well graded GRAVEL with
i silt and sand, dry and very dense. PIDs (10.6 &

The descriptions contained within (his exploration log apply only at the specific exploration location and at the time the exploration was made.
It is not intended to be representative of subsurface conditions at clher locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26718163.09, E 832800.88
6" O.D. SAMPLER

EXPLORATION LOG
AA-UW 5

PROJECT NO.: 20072228V1

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

EXPLORATION DATE: 8/7/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 45.39'

DATE MEASURED: NA

DATE MEASURED: 8/8/07

ELEVATION/
DEPTH

SOIL & SAMPLE
SYMBOLS

USCs

DESCRIPTICN

Pl

LL

MOISTURE

CONTENT (%)

DRY DENSITY
{pch)

% SWELL

WELL
CONSTRUCTION

‘gravel, 40% subrounded to subangular sand,

11.7 V)= 0.0, 0.0 ppmV. 45% subangular

5% fines; <1% mica; poorly sorted with
feldspar.

SM

Reddish gray silty SAND with gravel, dry and
very dense. PIDs (10.6 & 11.7 eV)=0.0 0.0
ppmV. 20% angular to subangular gravel, 75%
subrounded to subangular sand, 5% fines; <1%
mica; poorly sorted with feldspar.

...brown, moist.

/

sSC

Mottled light gray and reddish brown clayey
SAND with gravel, moist and very dense.

SM

Reddish gray silty SAND with gravel, dry and
very dense. PIDs (10.6 & 11.7eV)=0.0, 0.0
ppmV. 30% angular gravel, 60% subrounded to
subangular sand, 10% fines; <1% mica; poorly
sorted with feldspar.

...moist.
...wet.

SC

MUDDY CREEK FORMATION: Reddish brown
with white mottiing clayey SAND, trace
weathered white caliche nodules, moist and
very dense. PIDs (10.6 & 11.7 V)= 0.0 0.0
ppmV. 15% subangular gravel, 50%
subrounded to sunangular sand, 35% fines;
<1% mica; poorly sorted with gypsum and

A
The descriptions contained within this exploration log apply anly at the specific exploration focation and at the lime the exploration was made.
It is not intended to be representative of subsurface conditions at other locations er imes.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG
AA-UW 5

PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V
EXPLORATION LOCATION: N 26718163.09, E 832800.88 EXPLORATION DATE: 8/7/07

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

6" 0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: HNA
FINAL DEPTH TO WATER: 45.39

. DATE MEASURED: NA

DATE MEASURED: 8/8/07

=z
w'R E - g
ELEVATION/ | SOIL & SAMPLE 5 5| 2 | @ |38
= -
DEPTH SYMBOLS Uscs DESCRIPTION Tlajpu| B | 3 oE
(o4 > g [72]
=0 | 3 Z
o| o 9
| feldspar. .
- CL | Reddish brown sandy lean CLAY, moist and )
i very stiff. PIDs (10.6 & 11.7 eV)= 0.0, 0.0 :
- ppmV. 1% subangular gravel, 10% subrounded X
i sand, 89% fines; <1% mica; poorly sorted .
| course fraction (sand and gravel} R
5. :
.. N
i / CL ...wet to 57 feet. X
i / ...set well at 57.0 feet bgs.
= 57.5
[ END OF TEST PIT AT 60.0 FEET
—52.5
- 65

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the expleration was made.

It is not intended to be representative of subsurface conditions at other locations or times.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26719633.12, E 831429.68

EXPLORATION LOG
AA-UW 6

PROJECT NO.: 200722281

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

EXPLORATION DATE: §8/7/07

6" 0.D. SAMPLER

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 55.3

DATE MEASURED: NA

DATE MEASURED: 8/8/07

z
wE | £ 2.
| = - -
ELEVATION/ | SOIL & SAMPLE S5 2o d |29
= | -
DEPTH SYMBOLS USCS DESCRIPTION 3 pE| B8] .3 |2E
o2z > 2 g w
=0 | x s z
Oo| o Q
O
-
- -2.5
¢ SM | Pinkish gray silty SAND with gravel, dry and =
i medium dense. PIDs (10.6 & 11.7 eV)=0.3, 0.0 = B
- ppmV. 20% angular gravel, 70% subrounded = B2
5 sand, 10% fines; <1% mica; poorly sorted with = B
i feldspars and mafic minerals (pyroxene). ===
...dense. ===
— 2.5 ===
~ ...reddish gray, very dense. PIDs (10.6 & 11.7 =Q:=
i eV)=0. 2, 0.0 ppmV. = =
— 7.5 ;g g
— 10 .. light reddish brown. PIDs (10.6 & 11.7 V)= = E
- 0.2 0.0 ppmV. 5 E
—12.5 E g% E
| HENAE = E
)

The descriptions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.
It is notintended to be representative of subsurface conditions at other locations or times,

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26719633.12, E 831429.68
6" 0.D. SAMPLER

EXPLORATION LOG
AA-UW 6

PROJECT NO.: 20072228V1

EXPLORATION SIZE (dia.):

ELEVATION: EXISTING GROUND SURFACE

EXPLORATION DATE: 8/7/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COQKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 55.3'

DATE MEASURED: NA

DATE MEASURED: 8/8/07

ELEVATION/
DEPTH

SOIL & SAMPLE
SYMBOLS

USCS

DESCRIPTION

Pl

LL

MOISTURE

CONTENT (%)
DRY DENSITY -
(pef)

% SWELL

WELL
CONSTRUCTION

GW

Light brown well graded GRAVEL with silt and
sand, dry and very dense. PIDs {10.6 & 11.7
eV)= 0.1 0.0 ppmV. 55% angutar to subangular
gravel, 35% subrounded to subangular sand,
10 % fines; <1% mica; poorly sorted with
feldspar and mafic minerals (pyroxene).

...PIDs {10.6 & 11.7 eV)= 0.1, 0.0 ppmV.

IIIIIIIIIIIIIIIIIIIII

SM

Reddish gray silty SAND with gravel, dry and
very dense. PIDs (10.6 & 11.7 eV)= 0.1 0.0
ppmV. 35% angular gravel, 55% subrounded to
subangutar sand, 10% fines; <1% mica; poorly
sorted grave! with feldspar and mafic minerals
(pyroxene}), well sorted sand.

. little cobbles.

...cobbles to 6 inches in diameter. PIDs (10.6 &
11.7 eV)=0.0, 0.0 ppmV.

III||I||||||I|||II|||||||||||||||i|!ii|HHi|l|||| |I|I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllllllllllllllllIllllllllllllIIIIIIIIIIIAEIH

The descriplions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.
1t is not intended to be representative of subsurface conditions at other locations or times.

GEQTECHNICAL & ENVIRONMENTAL SERVICES, INC.

Figure No.




EXPLORATION LOG
AA-UW 6

PROJECT: BRC DEEP BACKGROUND INVESTIGATION PROJECT NO.: 20072228V1

EXPLORATION LOCATION: N 26719633.12, E 831429.68 EXPLORATION DATE: 8/7/07
EXPLORATION SIZE (dia.): 6" O0.D. SAMPLER EQUIPMENT: SONIC DRILL RIG

ELEVATION: EXISTING GROUND SURFACE LOGGED BY: HILLMAN/COOKE
INITIAL DEPTH TO WATER: NA DATE MEASURED: NA

FINAL DEPTH TC WATER: 55.3' DATE MEASURED: 8/8/07

ELEVATION/ | SOIL & SAMPLE
DEPTH SYMBOLS uscs DESCRIPTION

Pl
LL
MOISTURE
CONTENT (%)

DRY DENSITY
(pch)

% SWELL

WELL
CONSTRUCTION

CL MUDDY CREEK FORMATION: Light gray to
light grayish brown sandy lean CLAY, some
gypsum, dry and very stiff. 5% subangular

gravel, 25% subrounded sand, 70% fines; <1%
SM \mica; poorly sorted gravel, well sorted sand,
with 20% gypsum.

Reddish gray silty SAND with gravel, dry and
very dense. PIDs (10.6 & 11.7eV)=0.00.0
ppmV. 20% angular to subangular gravel, 75%
subrounded to subangular sand, 5% fines; <1%
mica; poorly sorted with feldspar.

...brown, moist.

sC Mottled light gray and reddish brown clayey
SAND with gravel, moist and very dense.

SM Reddish gray silty SAND with gravel, dry and
very dense. PIDs (10.6 & 11.7 eV)= 0.0, 0.0
ppmV. 30% angular gravel, 60% subrounded to
subangular sand, 10% fines; <1% mica; poorly
sorted with feldspar.

...moist.
...wet, light olive brown.

sC ...brown. Decreasing percent gravel and sand.
1% Gravel, 10% sand, 89% fines. PIDs {10.6 &
11.7 eV)=0.0 0.0 ppmV.

Al
" The descriptions contained within this exploration log apply only at the specific exploration location and at the time the exploration was made.

Itis not intended to be representative of subsurface condilions at other locations or times.

Figure No.

GEOTECHNICAL & ENVIRONMENTAL SERVICES, INC.




PROJECT: BRC DEEP BACKGROUND INVESTIGATION
EXPLORATION LOCATION: N 26719633.12, E 831429.68
EXPLORATION SIZE (dia.): 6" 0.D. SAMPLER
ELEVATION: EXISTING GROUND SURFACE

'EXPLORATION LOG
AA-UW 6

PROJECT NO.: 20072228V1

EXPLORATION DATE: 8/7/07

EQUIPMENT: SONIC DRILL RIG

LOGGED BY: HILLMAN/COOKE

INITIAL DEPTH TO WATER: NA
FINAL DEPTH TO WATER: 55.3'

DATE MEASURED: NA

DATE MEASURED: 8/8/07

ELEVATION/
DEPTH

SOIL & SAMPLE
SYMBOLS

USCS

DESCRIPTION

PI

LL

MOISTURE

CONTENT (%)

DRY DENSITY
{pcf)

% SWELL

WELL
CONSTRUCTION

CL

Reddish brown sandy lean CLAY, moist and
very stiff. PIDs {10.6 & 11.7 eV)=0.0, 0.0
ppmV.

CL

...wet to 57 feet.

SC

Olive gray clayey SAND, wet and very dense.
1% subanguiar gravel, 65% subrounded sand,
34% fines; <1% mica; poorly sorted gravel and
well sorted sand with feldspar and mafic
minerals.

...0.0% gravel, 70 % subangular sand, 30%
fines; <1% mica; well sorted sand with feldspar
and mafic minerals.

END OF TEST PIT AT 60.0 FEET

The descriptions conlained within this exploration log apply only at the specific exploration location and at the time the exploration was made.
It is not intended to be representative of subsurface condilions at other locations or times.

GEQTECHNICAL & ENVIRONMENTAL SERVICES, INC,

Figure No.




KEY TO SYMBOLS

Symbol Descriptieon Symbol Description
Strata symbols Soil Samplers
Silty sand ' [! Bulk/Grab sample
Clayey sand DD Rock core
Low plasticity Monitor Well Details
clay
(— riser with cover

Pdorly graded gravel and protective
with clay casing

bentonite pellets

V &l
%
Well graded gravel

Poorly graded sand [I bentonite slurry
] Silty low plasticity silica sand, blank PVC
) clay
K Poorly graded gravel = slotted pipe w/ sand
.'-3,,‘ =
Well graded gravel end of well
with silt installaticn

Misc. Symbols

—IN— Boring continues
o Water table at date
indicated
Notes:

1. Exploratory borings were drilled on 8/7/07 using a
4-inch diameter continuocus flight power auger.

2. No free water was encountered at the time of drilling or
when re-checked the following day.

3. Boring locations were taped from existing features and
elevations extrapolated from the final design schematic plan.

4, These logs are subject to the limitations, conclusions, and
recommendations in this report.

5. Results of tests conducted on samples recovered are reported
on the logs.




Appendix C

Off-Site Source Information
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mg/L  MILLIGRAM PER LITER 2. Qualifiers are defined in Table 3 of Data Validation Summary
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SCREENING LEVEL APPROXIMATE CONTOUR LOCATION
J2D1  ©  WELL NOT ANALYZED NOTES: FIGURE C-7
NA : ) . ) ARSENIC IN GROUNDWATER
1. The screening level used for arsenic is the EPA National SPRING 2006
Drinking Water Standard Maximum Contaminant Level (MCL).
The MCL for arsenic is 10 pg/L.
pg/ll  MICROGRAM PER LITER 2. Qualifiers are defined in Table 3 of Data Validation Summary \\>
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M-010 APPROXIMATE CONTOUR LOCATION Henderson, Nevada
1000 @ MONITORING WELL WITH CHROMIUM
CONCENTRATION EXCEEDING SCREENING LEVEL NOTES: FIGURE C-8
201 o 1. The screening level used for chromium is the EPA National CHROMIUM IN GROUNDWATER
NA y WELL NOT ANALYZED Drinking Water Standard Maximum Contaminant Level (MCL). SPRING 2006
The MCL for chromium is 100 pg/L.
2. Qualifiers are defined in Table 3 of Data Validation Summary
Hg/L  MICROGRAM PER LITER Report. “>
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MW-3 Henderson, Nevada
e ® MONITORING WELL WITH TOTAL URANIUM APPROXIMATE CONTOUR LOCATION
CONCENTRATION EXCEEDING SCREENING LEVEL NOTES: FIGURE C-10
: . o . TOTAL URANIUM IN GROUNDWATER
‘l]\liDl © WELL NOT ANALYZED 1. The screening level used for uranium is the EPA National SPRING 2006
Drinking Water Standard Maximum Contaminant Level (MCL).
The MCL for uranium is 30 pg/L.
Hg/L  MICROGRAM PERLITER 2. Qualifiers are defined in Table 3 of Data Validation Summary
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J2b1 o APPROXIMATE CONTOUR LOCATION
NA WELL NOT ANALYZED FIGURE C-11
NOTES: ’
/L  MICROGRAM PER LITER 1. There are no EPA National Primary or Secondary Drinking CHLOROFORM IN GROUNDWATER
Hg Water Standards for chloroform. SPRING 2006
2. Qualifiers are defined in Table 3 of Data Validation Summary
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: CONCENTRATION (ug/L) Titanium Metas Corparation
ééuz ° MONITORING WELL WITH TETRACHLOROETHENE
CONCENTRATION EXCEEDING SCREENING LEVEL NOTES: FIGURE C-12
J2D1 © 1. The screening level used for tetrachloroethene is the EPA National TETRACHLOROETHENE
NA WELL NOT ANALYZED Drinking Water Standard Maximum Contaminant Level (MCL). IN GROUNDWATER
The MCL for tetrachloroethene is 5 pg/L. SPRING 2006
pug/ll MICROGRAM PER LITER 2. Qualifiers are defined in Table 3 of Data Validation Summary
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Table C-1

Chemical Source areas at Kerr-McGee (Tronox)
From 2005 Conceptual Site Model

Chemical Listed Potential Source LOUs
Chloroform* 4,6
Nitrate 16, 17
Perchlorate 15-19, 30-33, 43, 52, 53, 55-58
Total Dissolved Solids 20-23, 32, 42
Uranium® 6

Note:
! Chloroform detected in sampling from LOU #4 and #6, and uranium detected at LOU#6, but not
listed as source areas in the CSM
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Appendix D

Summary of Background Metals Evaluation

Shallow McCollough Dataset

McCullough Site at 0-20 ft bgs (Shallow) McCullough Background at 0-20 ft bgs (Shallow) t Quantile [ Slippage| WRS Greater
No. of Total % Minimum Maximum Standard| No. of Total % Minimum Maximum Standard Test Test Test Test |than Bckrnd
Chemical Detects Samples Detects Detect Detect Median Mean Deviation| Detects Samples Detects Detect Detect Median Mean  Deviation p p p p (1)? Units Basis
Aluminum 15 15 100% 9360 13800 11400 11630 1023 101 101 100% 3740 15300 8470 9131 2668 | 1L.0E8 | 9.8E-2 | 1L.0E+0 | 3.4E-4 NO mglkg | Quantle and S"’?E:Ses;itg‘ax background >
Antimony 15 15 100% 0.12 0.53 0.15 0.25 0.16 43 101 43% 0.12 0.50 0.16 0.19 0085 | 7.1E2 | 49E2 | 1.6E2 | 93E1 NO mg/kg Multiple tests
Arsenic 15 15 100% 2.4 46 33 33 0.58 101 101 100% 2.1 7.2 3.9 41 11 | 1.0E+0 | 1.0E+0 | 1L.OE+0 | 1.0E+0 NO mg/kg Multiple tests
Barium 15 15 100% 137 609 214 242 107 101 101 100% 73 465 175 182 65 27E2 | 36E2 | 1.3E1 | 14E3 NO mg/kg Multiple tests
Beryllium 15 15 100% 0.62 0.89 0.71 0.72 0.084 101 101 100% 0.16 0.89 0.54 0.58 016 | 48E-6 | 25E-1 | LOE+0 | 7.2E-4 NO mg/kg | Quantile and S'S"i’t‘;afrz; g(‘li’; Ibac"gm“”d and
Boron 4 15 27% 4.6 13 10 8.2 3.6 34 95 36% 5.2 12 16 3.6 28 | 89E5 | 80E-1| 69E2 | 9.1E8 YES mgkg | -OW detection frequency; Site median and
mean are greater than background.
cadmium 9 15 60% 0.094 0.13 0.13 0.38 0.47 6 101 6% 0.095 0.16 0.065 0068 0013 | 1.2E-2 |2.8E-11| 1.0E+0 | 23E-2 YES mgkg | -OW detection frequency; Site median and
mean are greater than backaround.
Calcium 15 15 100% 15100 41700 24800 26330 7898 95 95 100% 9440 82800 24500 29030 14960 | 85E-1 | 9.4E-1 | 1L.OE+0 | 45E-1 NO mg/kg Multiple tests
Chromium (V1) 1 13 8% 0.22 0.22 0.22 0.35 0.16 0 95 0% NA NA 0.13 013 00043 | 16E4 | 1.0E+0| NA | 35E-8 YES mg/kg ND in background.
Chromium (Total) 15 15 100% 11 19 14 14 2.7 101 101 100% 26 17 9.0 9.0 30 | 1.0E6 | 21E4 | 1.8E3 | 52E7 YES mg/kg Multiple tests
Cobalt 15 15 100% 8.1 11 95 95 0.82 101 101 100% 37 16 8.8 8.7 23 | 63E3| 73E1 | 1.0E+0 | 40E2 NO mg/kg Multiple tests
Copper 15 15 100% 16 54 18 24 12 101 101 100% 10 26 18 17 36 | 30E2|31E1]| 18E3 | 31E2 NO mg/kg Multiple tests
Iron 15 15 100% 18000 25100 20700 21270 2528 101 101 100% 5410 19700 13500 13200 3320 |1.0E-10|1.4E11|66E10|6.1E10| YES mg/kg Multiple tests
Lead 15 15 100% 8.0 18 95 10 2.2 101 101 100% 3.0 35 7.3 8.5 4.3 16E-2 | 31E-1 | 1LOE+0 | 6.3E-4 NO mglkg | Quantle and slippage; max background is
greater than max site.
Lithium 9 15 60% 9.6 29 13 15 5.4 95 95 100% 75 27 13 14 44 | 29E1 | 56E1| 1.3E1 | 18E3 NO mg/kg Multiple tests
Magnesium 15 15 100% 9690 12700 10300 10620 906 101 101 100% 4690 17500 10200 10180 2799 | 1.1E-1 | 9.3E1 | LOE+0 | 22E-1 NO mg/kg Multiple tests
Manganese 15 15 100% 390 604 468 477 69 101 101 100% 151 863 409 416 127 | 4763 | 13E-1 | 1.0E+0 | 1.5E-2 NO mglkg | Quantle and slippage; max background is
qreater than max site.
Mercury 6 15 40% 0.0087 0.024 0018 0017  0.0049 79 101 78% 0.0084 0.11 0014 0018 0016 NA | 99E1 | 1L.0E+0 | 23E-3 NO mglkg | -O" detection frequency; background max
and mean are greater than at site.
Molybdenum 15 15 100% 0.32 17 0.49 0.59 0.33 101 101 100% 0.17 2.0 0.48 0.53 025 | 26E1 | 28E1 | 10E+0| 29E1 NO mg/kg Multiple tests
Nickel 15 15 100% 14 19 18 17 18 101 101 100% 7.9 30 16 16 41 | 34E2|31E1|10E+0]| 88E2 NO mg/kg Multiple tests
Niobium 2 15 13% 17 18 13 1.4 0.72 0 95 0% NA NA 0.51 0.51 0 92E5 | 1L1E9| NA | 00E+0 YES mg/kg ND in background.
Palladium 15 15 100% 0.38 0.76 0.62 0.60 0.12 95 95 100% 0.16 15 0.42 0.48 024 | 36E3 | 1.0E-1 | 1.0E+0 | 2.8E3 NO mglkg | Quantle and slippage; max background is
greater than max site.
Phosphorus 15 15 100% 1010 2130 1520 1519 294 95 95 100% 862 2010 1490 1474 278 | 29E1 | 56E-1 | 1.4E1 | 34E1 NO mg/kg Multiple tests
Platinum 0 15 0% NA NA 0010 0027 0021 5 95 5% 0.045 0.099 0022 0024 0012 | 34E1| 73E4 | 1L.0E+0 | 9.7E1 NO mg/kg ND at Site
Potassium 15 15 100% 1140 2920 1690 1846 550 95 95 100% 625 3890 1580 1754 759 | 29E1 | 5.6E1 | L0E+0 | 1.6 E-1 NO mg/kg Multiple tests
Selenium 3 15 20% 0.32 0.58 0.16 0.23 0.12 39 101 39% 0.10 0.60 0.079 0.17 012 | 2862 | 76E-1 | 1.0E+0 | 5.0E8 NO mg/kg Low detection frequency; site and
backaround datasets similar.
silicon 15 15 100% 181 1210 818 758 270 95 95 100% 335 4150 721 1007 811 | 9.9E1 | 9.9E1 | 1L.0E+0 | 57E-1 NO mg/kg Multiple tests
Silver 12 15 80% 0.095 0.27 0.14 0.15 0.067 6 101 6% 0.043 0.083 0.13 0.13 0018 | 92E-2 | 1.3E-1 | 5.4E5 | 1.0E+0 YES mglkg | -0V detection frequency; max site is greater
than max backaround.
Sodium 15 15 100% 450 2650 853 942 507 95 95 100% 128 1320 487 498 285 | 23E3 | 34E5 | 14E1 | 89E6 YES mg/kg Multiple tests
Strontium 15 15 100% 194 448 332 327 63 95 95 100% 76 808 192 233 133 | 40E5 | 9.6E3 | LOE+0 | 1.6E-4 YES mg/kg Multiple tests
Thallium 1 15 7% 18 18 0.10 0.63 0.91 27 101 27% 0.13 18 0.27 0.51 048 | 31E-1| 76E1 | 10E+0 | 9.7E1 NO mg/kg Low detection frequency; site and
_backaground datasets similar.
Tin 12 15 80% 0.36 073 0.60 0.58 0.096 95 95 100% 0.24 0.80 051 0.50 011 | 41E3 | 25E-2 | 1.0E+0 | 1.4E4 NO mg/kg | Quantle and Z';ﬂgzgz'ssi:;e”::‘d background
Titanium 15 15 100% 688 1360 1120 1106 163 101 101 100% 262 1010 533 552 150 |1.9E10| 25E-9 |1.9E15|6.1E10| YES mg/kg Multiple tests
Tungsten 9 15 60% 0.22 0.74 0.30 0.37 0.17 0 95 0% NA NA 0.0088  0.0088 0 55E7 |82E17| NA | 0.0E+0 YES mg/kg ND in background.
Uranium 15 15 100% 0.86 15 11 11 0.19 94 94 100% 0.62 2.7 0.97 1.0 031 | 54E2 | 4162 | 10E+0 | 1.2E2 NO mg/kg Multiple tests
Vanadium 15 15 100% 49 68 57 57 5.7 101 101 100% 20 59 37 38 88 |15E-11|28E11| 1.9E5 | 29E9 YES mg/kg Multiple tests
Zinc 15 15 100% 38 76 43 49 12 101 101 100% 15 121 39 38 13 36E3 | 1.3E-1 | LOE+0 | 1.3E-3 NO mglkg | Quantle and slippage; max background is
greater than max site.
Zirconium 14 15 93% 13 30 27 24 7.0 95 95 100% 86 179 129 131 22 | 1.0E+0 | 1.0E+0 | 1.0E+0 | 1.0E+0 NO mg/kg Multiple tests
Radium-226 15 15 100% 0.69 13 0.88 0.93 0.21 91 95 96% 0.49 2.4 11 11 034 | 1.0E+0 | 80E1 | 1.0E+0 | 1L.0E+0 NO pCilg Multiple tests
Radium-228 14 15 93% 1.0 2.0 15 15 0.26 65 81 80% 12 2.9 1.9 1.9 039 | 1.0E+0 | 1.0E+0 | 1.0E+0 | 1L.0E+0 NO pCilg Multiple tests
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Appendix D

Summary of Background Metals Evaluation
Shallow McCollough Dataset

McCullough Site at 0-20 ft bgs (Shallow) McCullough Background at 0-20 ft bgs (Shallow) t Quantile [ Slippage| WRS Greater
No. of Total % Minimum Maximum Standard [ No. of Total % Minimum Maximum Standard Test Test Test Test |than Bckrnd
Chemical Detects Samples Detects Detect Detect Median Mean Deviation| Detects Samples Detects Detect Detect Median Mean  Deviation p p p p (1)? Units Basis
Thorium-228 15 15 100% 1.3 1.9 1.6 1.6 0.18 101 101 100% 1.2 2.3 1.8 1.7 0.26 10E+0 [ 99E-1 | 1.0E+0 | 1.0E+0 NO pCilg Multiple tests
Thorium-230 13 15 87% 0.95 2.3 1.2 1.2 0.34 101 101 100% 0.73 3.0 12 13 0.39 9.0E-1 | 93E-1 | 1.0E+0 | 6.9E-1 NO pCilg Multiple tests
Thorium-232 15 15 100% 1.1 1.9 15 15 0.20 101 101 100% 1.2 2.2 17 1.7 0.26 9.9E-1 | 92E-1 | 1.0E+0 | 96E-1 NO pCilg Multiple tests
Uranium-233/234 13 15 87% 0.31 1.2 0.60 0.61 0.24 51 101 50% 0.70 2.8 1.1 1.2 0.46 10E+0 [ 1.0E+0 | 1.0E+0 | 1.0E+0 NO pCilg Multiple tests
Uranium-235/236 4 15 27% 0.019 0.078 0.013 0.027 0.027 45 101 45% 0.037 0.21 0.060 0.070 0.038 10E+0 [ 99E-1 | 1.0E+0 | 1.0E+0 NO pCilg Multiple tests
Uranium-238 13 15 87% 0.19 1.1 0.60 0.56 0.30 101 101 100% 0.65 2.4 1.1 1.2 0.36 10E+0 [ 1.0E+0 | 1.0E+0 | 1.0E+0 NO pCilg Multiple tests

Note: Summary and background comparison statistics were performed using one-half the detection limit for metals and using GISdT® (Neptune and Company 2007).
BOLD with Highlight indicates Site concentrations are greater than background.

WRS = Wilcoxon Rank Sum Test with the Gehan Modification
mg/kg - milligrams per kilogram
pCil/g - picoCuries per gram

Note: minimum and maximum values are for detected analytes only; mean and median values include non-detects.

p = significance level (compared to 0.025) (see text).

Greater than Background (YES/NO) is based on test results - see Basis column.
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Appendix D

Summary of Background Metals Evaluation

Deep McCollough Dataset

McCullough Site at >= 20 ft bgs (Deep) McCullough Background at >= 20 ft bgs (Deep) t Quantile Slippage WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects  Samples  Detects Detect Detect Median Mean Deviation | Detects = Samples  Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
Aluminum 2 2 100% 7660 13000 10750 10730 1429 79 79 100% 5060 15100 8790 8693 1814 36E-7 53E-4 LOE+0 L1E6 YES | mglkg Multiple tests
Antimony 19 2 79% 0.11 0.50 0.14 0.18 0.14 73 79 92% 0.089 0.22 0.14 0.14 0.036 71E-2 8.2E-1 21E3 6.0E-1 NO | mgrkg Multiple tests
Arsenic 2 2 100% 2.8 13 4.0 45 1.9 79 79 100% 22 13 38 44 20 39E-1 7.6 E-1 10E+0 | 21E1 NO | mgrkg Multiple tests
Barium 2 2 100% 107 368 193 199 57 79 79 100% 85 539 138 156 70 19E-3 46E-4 10E+0 | 33Es5 YES | mgrkg Multiple tests
Beryllium 2 2 100% 0.50 0.86 0.64 0.65 0.083 79 79 100% 0.29 0.67 0.55 0.56 0.063 15E5 6.7E-5 17E5 15E6 YES | mgrkg Multiple tests
Boron 3 24 13% 38 6.3 10 9.3 28 20 79 25% 3.0 76 14 2.4 19 98E-13 | 95E-L LOE+0 | 36E-15 NO | mgkg| SOV detecg‘r’e”atfgf‘:ﬁzgcr%’;)’?;’t‘:ackgm””d
Cadmium 19 24 79% 0.065 0.12 0.11 0.22 0.35 73 79 92% 0.050 0.13 0.083 0.081 0.027 29E-2 22E-2 1.0 E+0 3.8E-6 NO ma/kg Site and background datasets similar.
Calcium 2 2 100% 18200 47500 24350 25490 5913 79 79 100% 10700 46600 24500 24970 7156 36E-1 9.7E1 23E-1 35E-1 NO | mgkg Multiple tests
Chromium (V1) 1 18 6% 0.40 0.40 0.50 0.43 0.15 18 80 23% 0.18 16 0.085 0.16 023 7.9E-8 9.9E-1 L0E+0 | 96E12 NO | mgikg |-OW detection freq”g;gyr;gi‘:kgm”"d max 4x the
Chromium (Total) 2 2 100% 75 23 13 13 33 79 79 100% 71 17 10 1 18 18E-3 46E-4 53E-2 30E-4 | YES | mglkg Multiple tests
Cobalt 24 24 100% 5.6 10 8.7 8.4 11 79 79 100% 5.3 11 75 7.8 13 1.3E-2 35E-1 1.0 E+0 52 E-3 NO ma/kg Site and background datasets similar.
Copper 2 2 100% 12 38 17 18 47 79 79 100% 8.8 2 16 16 21 36E-2 35E-2 23E-1 41E-3 NO | mgkg Multiple tests
Iron 2 2 100% 11600 26600 19200 19050 3420 79 79 100% 11200 22500 14700 15350 2815 16E5 6.7E-5 53E-2 5.7E-6 YES | mglkg Multiple tests
Lead 2 2 100% 7.0 11 9.0 8.9 11 79 79 100% 4.9 16 71 7.4 16 25E-6 46E-4 LOE+0 5.7E-6 YES | mgrkg Multiple tests
Lithium 12 2 50% 11 49 13 17 7.9 67 79 85% 75 124 17 17 14 6.3E-1 9.2E-1 LOE+0 13E-4 NO | mgkg Multiple tests
Magnesium 2 2 100% 8710 21600 10300 10610 2478 79 79 100% 4990 12500 9530 9553 1455 28E-2 56E-1 23E-1 12E2 NO | mgkg Multiple tests
Manganese 2 2 100% 295 513 436 422 57 79 79 100% 217 579 319 343 84 13E-6 24E-3 LOE+0 16ES5 YES | mglkg Multiple tests
Mercury 8 24 33% 00075  0.015 0.014 0012  0.0059 35 79 44% 0.0072 0.024 00033  0.0075 0.0054 NA 9.8E-1 LOE+0 46E5 NO | mghkg| W dete“;fe”atf:‘z;’::%’;)r(‘";’t‘:fac"gm““d
Molybdenum 2 2 100% 031 15 0.43 0.52 0.27 62 79 78% 0.31 1.9 0.50 0.54 0.37 59E-1 9.0E-1 LOE+0 8.0E-1 NO | mgkg Multiple tests
Nickel 2 2 100% 9.9 20 15 15 2.1 79 79 100% 85 28 15 16 2.4 74E-1 6.1E-1 LOE+0 57E-1 NO | mgkg Multiple tests
Niobium 0 2 0% NA NA 0.76 0.99 0.56 6 79 8% 17 38 0.76 0.94 0.66 36E-1 7.7E2 LOE+0 34E-2 NO | mgkg ND at site.
Palladium 2 2 100% 031 0.88 0.47 0.52 0.16 79 79 100% 0.20 2.2 0.61 0.67 0.37 LOE+0 98E-1 LOE+0 9.6E-1 NO | mgkg Multiple tests
Phosphorus 2 2 100% 988 1940 1400 1435 251 79 79 100% 649 1930 1390 1369 208 12E1 35E-2 23E-1 19E1 NO | mgkg Multiple tests
Platinum 0 2 0% NA NA 0010  0.019 0.018 7 79 9% 0.022 0.049 0010 0012 0.0071 3.7E-2 L1E1 LOE+0 33E-2 NO | mgkg ND at site.
Potassium 2 2 100% 925 2430 1445 1445 338 79 79 100% 850 2450 1430 1499 357 75E-1 9.2E1 LOE+0 70E-1 NO | mgkg Multiple tests
Selenium 2 2 8% 0.29 0.40 0.16 0.19 0.061 0 79 0% NA NA 0.16 0.16 0 15E-2 24E-3 NA 12E-3 YES | mglkg ND in background.
silicon 24 24 100% 197 1310 814 72 245 79 79 100% 139 1080 617 501 282 19E-3 9.7E-2 23E-1 29E-3 YES | mglkg | S'Mmaxmean gzcdk?reodlj:gare greater than
Silver 21 2 88% 0.063 0.45 0.15 0.16 0.091 79 79 100% 0.074 2.2 0.15 0.25 0.38 9.7E-1 40E-1 LOE+0 52E-1 NO | mgkg Multiple tests
Sodium 2 2 100% 619 1230 988 967 185 79 79 100% 428 3250 776 864 378 37E-2 7.6 E-2 LOE+0 2.7E3 NO | mgkg Multiple tests
Strontium 2 2 100% 213 429 286 298 55 79 79 100% 123 793 250 275 104 76E-2 51E-1 LOE+0 84E-3 NO | mykg Multiple tests
Thallium 1 24 4% 1.9 1.9 0.10 0.25 0.39 4 79 5% 0.15 0.34 0.10 011 0.032 46E2 L6E-2 20E-1 7.9E-4 YES | mgikg |FOW detection freqb“:c”kcg’r;oz':]zmax > 5 times max
Tin 21 2 88% 0.35 0.70 0.57 0.54 0.12 76 79 96% 0.25 0.78 0.55 0.53 0.14 39E-1 21E1 LOE+0 12E1 NO | mgkg Multiple tests
Titanium 2 2 100% 424 1310 1030 982 223 79 79 100% 445 912 671 680 110 39E7 | 18E12 | 30E14 | 27E8 YES | mglkg Multiple tests
Tungsten 9 24 38% 0.24 0.35 0.25 0.27 0.17 25 79 32% 0.19 36 0.10 021 0.40 L7E-1 56E-1 LOE+0 6.1E-4 NO | mghkg| W detecg‘r)e”atf:‘gr:’::%’;)T:i’t‘et.mkgm““d
Uranium 2 2 100% 1.0 4.0 15 16 0.56 79 79 100% 0.89 28 14 16 0.42 35E-1 95E-1 23E-1 27E1 NO | mgkg Quantile and Slippage
Vanadium 24 24 100% 31 69 55 52 9.6 79 79 100% 27 73 43 46 10 42E3 35E-2 LOE+0 32E-3 NO | mgikg| StPpageand g:g;::s;m:?d background
Zinc 2 2 100% 32 70 40 42 7.4 79 79 100% 18 4 32 32 38 59E7 | 18E12 83E-8 | 40E11 | YES | mgkg Multiple tests
Zirconium 21 2 88% 12 32 27 2 73 79 79 100% 16 34 26 25 3.7 8.6 E-1 9.7E-2 LOE+0 44E1 NO | mykg Multiple tests
Radium-226 2 2 100% 0.57 18 0.92 1.0 0.25 65 65 100% 0.98 23 16 17 0.33 LOE+0 | 10E+0 LOE+0 | 10E+0 NO | pcilg Multiple tests
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Appendix D

Summary of Background Metals Evaluation
Deep McCollough Dataset

McCullough Site at >= 20 ft bgs (Deep) McCullough Background at >= 20 ft bgs (Deep) t Quantile Slippage WRS Greater
No. of Total % Minimum Maximum Standard | No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects  Samples  Detects Detect Detect Median Mean Deviation | Detects = Samples  Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
Radium-228 23 24 96% 1.2 2.0 1.6 1.6 0.15 64 64 100% 0.86 2.3 1.4 15 0.30 3.6 E-2 6.0 E-1 1.0E+0 3.2E-3 NO pCilg Multiple tests
Thorium-228 24 24 100% 11 2.0 17 1.6 0.21 79 79 100% 11 2.3 1.8 1.8 0.25 1.0E+0 1.0E+0 1.0E+0 1.0E+0 NO pCilg Multiple tests
Thorium-230 21 24 88% 0.92 2.4 13 14 0.34 79 79 100% 11 2.7 1.6 1.7 0.36 1.0E+0 99E-1 1.0 E+0 1.0E+0 NO pCilg Multiple tests
Thorium-232 24 24 100% 11 2.1 15 15 0.21 79 79 100% 0.91 2.0 15 1.6 0.21 8.8E-1 6.1E-1 23E-1 9.3E-1 NO pCilg Multiple tests
Uranium-233/234 23 24 96% 0.21 3.2 0.63 0.75 0.56 76 76 100% 0.87 2.6 1.6 1.6 0.37 1.0E+0 1.0E+0 24E-1 1.0 E+0 NO pCilg Multiple tests
Uranium-235/236 12 24 50% 0.013 0.13 0.020 0.027 0.026 68 76 89% 0.029 0.12 0.065 0.063 0.022 1.0E+0 1.0E+0 24E-1 1.0 E+0 NO pCilg Multiple tests
Uranium-238 21 24 88% 0.18 1.7 0.46 0.57 0.32 76 76 100% 0.99 2.8 15 15 0.37 1.0E+0 1.0E+0 1.0E+0 1.0E+0 NO pCilg Multiple tests

Note: Summary and background comparison statistics were performed using one-half the detection limit for metals and using GISdT® (Neptune and Company 2007).
BOLD with Highlight indicates Site concentrations are greater than background.

WRS = Wilcoxon Rank Sum Test with the Gehan Modification

mg/kg - milligrams per kilogram

pCi/g - picoCuries per gram

Note: minimum and maximum values are for detected analytes only; mean and median values include non-detects.

p = significance level (compared to 0.025) (see text).

Greater than Background (YES/NO) is based on test results - see Basis column.
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Appendix D

Summary of Background Metals Evaluation
Shallow River Dataset

River Site at 0-20 ft bgs (Shallow) River Background at 0-20 ft bgs (Shallow) t Quantile | Slippage | WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation | Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
Aluminum 2 2 100% 7600 7910 7755 7755 219 33 33 100% 5330 15500 9260 9742 2812 10E+0 | 1.0E+0 | 1.0E+0 | 86E-1 NA mg/kg Insufficient data for statistical comparisons.
Antimony 2 2 100% 0.22 0.26 0.24 0.24 0.028 13 33 39% 0.19 0.61 0.063 0.16 0.14 27E-2 | 1.0E+0 | 1.0E+0 | 1.7E-1 NA mag/kg Insufficient data for statistical comparisons.
Arsenic 2 2 100% 6.7 10 8.5 8.5 25 33 33 100% 4.5 28 7.7 8.6 4.4 53E-1 45E-1 | 1.0E+0 | 3.3E-1 NA mag/kg Insufficient data for statistical comparisons.
Barium 2 2 100% 453 546 500 500 66 33 33 100% 211 755 428 466 173 30E-1 | 1.0E+0 [ 1.0E+0 | 28E-1 NA mag/kg Insufficient data for statistical comparisons.
Beryllium 2 2 100% 0.36 0.39 0.38 0.38 0.021 33 33 100% 0.28 0.78 0.40 0.44 0.13 98E-1 | 1.0E+0 | 1.0E+0 | 76E-1 NA mag/kg Insufficient data for statistical comparisons.
Boron 0 2 0% NA NA 10 10 0.035 15 33 45% 7.1 57 3.3 7.8 9.7 7T4E-2 | 1.0E+0 | 1.0E+0 | 89E-3 NA mag/kg Insufficient data for statistical comparisons.
Cadmium 2 2 100% 0.080 0.082 0.081 0.081 0.0014 21 33 64% 0.053 0.26 0.079 0.084 0.064 59E-1 | 1.0E+0 | 1.0E+0 | 46E-1 NA mg/kg Insufficient data for statistical comparisons.
Calcium 2 2 100% 16500 34300 25400 25400 12590 33 33 100% 3430 71300 25400 27830 13950 5.8 E-1 45E-1 | 1.0E+0 | 58E-1 NA mag/kg Insufficient data for statistical comparisons.
Chromium (VI) 0 2 0% NA NA 0.50 0.50 0 0 33 0% NA NA 0.21 0.22 0.019 16E-39 | 1L.OE+O NA 85E-3 NA mag/kg Insufficient data for statistical comparisons.
Chromium (Total) 2 2 100% 9.4 11 10 10 11 33 33 100% 3.2 24 9.9 11 4.6 72E-1 | 1.0E+0 | 1.0E+0 | 5.0E-1 NA ma/kg Insufficient data for statistical comparisons.
Cobalt 2 2 100% 4.2 5.0 4.6 4.6 0.57 33 33 100% 3.7 8.9 4.7 5.0 1.2 77E-1 | 1.0E+0 | 1.0E+0 | 6.3E-1 NA mag/kg Insufficient data for statistical comparisons.
Copper 2 2 100% 8.9 9.7 9.3 9.3 0.57 33 33 100% 8.0 36 11 13 5.7 10E+0 | 1.0E+0 | 1.0E+0 | 9.1E-1 NA mag/kg Insufficient data for statistical comparisons.
Iron 2 2 100% 9110 10100 9605 9605 700 33 33 100% 6210 21700 9310 10260 3488 78E-1 | 1.0E+0 | 1.0E+0 | 44E-1 NA mag/kg Insufficient data for statistical comparisons.
Lead 2 2 100% 16 16 16 16 0.14 33 33 100% 7.6 53 12 15 9.6 2.7E-1 45E-1 | 1.0E+0 | 1.0E-1 NA mag/kg Insufficient data for statistical comparisons.
Lithium 2 2 100% 19 34 27 27 10 6 33 18% 26 42 7.3 10 12 12E-1 6.1E-2 | 1.0E+0 | 42E-2 NA mag/kg Insufficient data for statistical comparisons.
Magnesium 2 2 100% 4850 6930 5890 5890 1471 33 33 100% 1550 15000 7580 8206 2706 89E-1 | 1.0E+0 | 1.0E+0 | 93E-1 NA mag/kg Insufficient data for statistical comparisons.
Manganese 2 2 100% 315 427 371 371 79 33 33 100% 178 2070 295 411 368 6.7 E-1 45E-1 | 1.0E+0 | 22E-1 NA mag/kg Insufficient data for statistical comparisons.
Mercury 0 2 0% NA NA 0.0067 0.0067 0 0 33 0% NA NA 0.0067 0.0067 NA NA NA NA NA NA mag/kg Insufficient data for statistical comparisons.
Molybdenum 2 2 100% 0.52 0.90 0.71 0.71 0.27 33 33 100% 0.28 2.3 0.64 0.79 0.42 6.2E-1 | 1.0E+0 | 1.0E+0 | 5.0E-1 NA mag/kg Insufficient data for statistical comparisons.
Nickel 2 2 100% 10 13 11 11 2.0 33 33 100% 9.1 22 12 13 29 73E-1 | 1.0E+0 | 1.0E+0 | 6.8E-1 NA mag/kg Insufficient data for statistical comparisons.
Niobium 0 2 0% NA NA 0.76 0.76 0 1 33 3% 4.6 4.6 15 16 0.54 10E+0 [ 1.0E+0 | 1.0E+0 | 1.0E+0 NA mag/kg Insufficient data for statistical comparisons.
Palladium 2 2 100% 0.38 0.44 0.41 0.41 0.042 33 33 100% 0.35 1.6 0.73 0.79 0.28 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA mg/kg Insufficient data for statistical comparisons.
Phosphorus 2 2 100% 821 982 902 902 114 33 33 100% 296 1710 754 806 277 21E-1 45E-1 | 1.0E+0 | 1.6E-1 NA mag/kg Insufficient data for statistical comparisons.
Platinum 0 2 0% NA NA 0.020 0.020 0 0 33 0% NA NA 0.048 0.048 0 NA NA NA NA NA mag/kg Insufficient data for statistical comparisons.
Potassium 2 2 100% 1710 2960 2335 2335 884 33 33 100% 1090 9000 2820 3525 2038 8.7E-1 | 1.0E+0 | 1.0E+0 | 7.7E-1 NA mag/kg Insufficient data for statistical comparisons.
Selenium 0 2 0% NA NA 0.32 0.32 0 0 33 0% NA NA 0.32 0.32 0 NA NA NA NA NA mag/kg Insufficient data for statistical comparisons.
Silicon 2 2 100% 557 844 701 701 203 33 33 100% 344 7480 1190 1433 1246 99E-1 | 1.0E+0 | 1.0E+0 | 93E-1 NA mag/kg Insufficient data for statistical comparisons.
Silver 2 2 100% 0.079 0.080 0.080 0.080 0.00071 14 33 42% 0.054 0.17 0.055 0.072 0.032 96E-2 | 1.0E+0 | 1.0E+0 | 9.1E-1 NA ma/kg Insufficient data for statistical comparisons.
Sodium 2 2 100% 502 621 562 562 84 33 33 100% 274 4210 1370 1576 966 10E+0 | 1.0E+0 | 1.0E+0 | 9.7E-1 NA mag/kg Insufficient data for statistical comparisons.
Strontium 2 2 100% 265 323 294 294 41 33 33 100% 172 761 379 392 144 96E-1 | 1.0E+0 | 1.0E+0 | 86E-1 NA mag/kg Insufficient data for statistical comparisons.
Thallium 0 2 0% NA NA 0.21 0.21 0 6 33 18% 0.43 2.0 0.15 0.25 0.33 79E-1 | 1.0E+0 | 1.0E+0 | 21E-2 NA mag/kg Insufficient data for statistical comparisons.
Tin 0 2 0% NA NA 0.21 0.21 0 16 33 48% 0.32 1.0 0.15 0.31 0.21 10E+0 | 1.0E+0 | 1.0E+0 | 15E-1 NA mag/kg Insufficient data for statistical comparisons.
Titanium 2 2 100% 440 449 445 445 6.4 33 33 100% 215 611 380 408 114 41E-2 | 1.0E+0 | 1.0E+0 | 3.1E-1 NA mag/kg Insufficient data for statistical comparisons.
Tungsten 2 2 100% 0.40 0.51 0.46 0.46 0.078 2 33 6% 0.96 1.0 0.25 0.29 0.18 7.3E-2 17E-1 | 10E+0 | 6.0E-1 NA mag/kg Insufficient data for statistical comparisons.
Uranium 2 2 100% 0.69 1.2 0.95 0.95 0.36 33 33 100% 0.56 4.3 0.92 1.2 0.74 74E-1 | 1.0E+0 | 1.0E+0 | 6.1E-1 NA mag/kg Insufficient data for statistical comparisons.
Vanadium 2 2 100% 24 30 27 27 4.7 33 33 100% 19 55 29 30 7.1 76E-1 | 1.0E+0 | 1.0E+0 | 76E-1 NA mag/kg Insufficient data for statistical comparisons.
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Appendix D

Summary of Background Metals Evaluation
Shallow River Dataset

River Site at 0-20 ft bgs (Shallow) River Background at 0-20 ft bgs (Shallow) t Quantile | Slippage | WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation | Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
zZinc 2 2 100% 35 46 40 40 7.6 33 33 100% 25 71 35 37 9.9 3.2E-1 45E-1 | 1.0E+0 | 1.8E-1 NA ma/kg Insufficient data for statistical comparisons.
Zirconium 2 2 100% 9.6 11 10 10 0.99 13 33 39% 9.1 17 0.40 4.8 5.7 9.8E-4 45E-1 | 1.0E+0 | 1.2E-1 NA ma/kg Insufficient data for statistical comparisons.
Radium-226 1 2 50% 0.80 0.80 0.77 0.77 0.033 31 33 94% 0.57 2.8 0.99 11 0.51 9.0E-1 | 1.0E+0 | 1.0E+0 | 9.1E-1 NA pCilg Insufficient data for statistical comparisons.
Radium-228 2 2 100% 11 1.2 11 11 0.11 28 33 85% 11 29 14 15 0.55 99E-1 | 1.0E+0 | 1.0E+0 | 9.2E-1 NA pCilg Insufficient data for statistical comparisons.
Thorium-228 2 2 100% 1.0 1.3 1.2 1.2 0.23 33 33 100% 11 3.4 1.6 1.8 0.51 95E-1 | 1.0E+0 | 1.0E+0 | 9.7E-1 NA pCilg Insufficient data for statistical comparisons.
Thorium-230 2 2 100% 1.0 15 1.3 13 0.36 27 33 82% 1.0 3.6 1.3 15 0.57 6.4E-1 | 1.0E+0 | 1.0E+0 | 56E-1 NA pCilg Insufficient data for statistical comparisons.
Thorium-232 2 2 100% 1.2 13 1.2 1.2 0.071 33 33 100% 11 2.8 15 15 0.32 10E+0 | 1.0E+0 | 1.0E+0 | 9.7E-1 NA pCilg Insufficient data for statistical comparisons.
Uranium-233/234 2 2 100% 0.27 0.50 0.38 0.38 0.16 33 33 100% 0.70 4.8 1.2 15 0.81 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA pCilg Insufficient data for statistical comparisons.
Uranium-235/236 0 2 0% NA NA 0.012 0.012 0.0054 11 33 33% 0.088 0.24 0.088 0.10 0.057 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA pCilg Insufficient data for statistical comparisons.
Uranium-238 2 2 100% 0.24 0.37 0.31 0.31 0.093 33 33 100% 0.55 4.0 0.94 1.2 0.67 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA pCilg Insufficient data for statistical comparisons.

Note: Summary and background comparison statistics were performed using one-half the detection limit for metals and using GISdT® (Neptune and Company 2007).

BOLD with Highlight indicates Site concentrations are greater than background.

WRS = Wilcoxon Rank Sum Test with the Gehan Modification
mg/kg - milligrams per kilogram

pCi/g - picoCuries per gram
Note: minimum and maximum values are for detected analytes only; mean and median values include non-detects.

p = significance level (compared to 0.025) (see text).

Greater than Background (YES/NO) is based on test results - see Basis column.
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Apppendix D

Summary of Background Metals Evaluation

Deep River Dataset

River Site at >= 20 ft bgs (Deep) River Background at >= 20 ft bgs (Deep) t Quantile | Slippage WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation | Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
Aluminum 2 2 100% 5830 6280 6055 6055 318 36 36 100% 5680 13400 8355 8613 1504 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA mg/kg Insufficient data for statistical comparisons.
Antimony 2 2 100% 0.19 0.21 0.20 0.20 0.014 36 36 100% 0.14 0.37 0.21 0.22 0.052 9.0E-1 | 1.0E+0 | 1.0E+0 | 73E-1 NA mag/kg Insufficient data for statistical comparisons.
Arsenic 2 2 100% 6.3 6.5 6.4 6.4 0.14 36 36 100% 4.7 14 7.2 7.5 2.1 10E+0 | 1.0E+0 | 1.0E+0 | 75E-1 NA mag/kg Insufficient data for statistical comparisons.
Barium 2 2 100% 259 277 268 268 13 36 36 100% 188 1350 329 399 215 10E+0 | 1.0E+0 | 1.0E+0 | 9.0E-1 NA mg/kg Insufficient data for statistical comparisons.
Beryllium 2 2 100% 0.31 0.31 0.31 0.31 0 36 36 100% 0.34 0.72 0.46 0.47 0.073 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA mag/kg Insufficient data for statistical comparisons.
Boron 0 2 0% NA NA 10 10 0.035 8 36 22% 5.0 24 1.4 3.0 4.1 46E-13 | 64E-2 | 1L.OE+0 | 2.1E-3 NA mag/kg Insufficient data for statistical comparisons.
Cadmium 2 2 100% 0.076 0.081 0.079 0.079 0.0035 26 36 2% 0.034 0.16 0.079 0.071 0.049 19E-1 | 1.0E+0 | 1.0E+0 | 5.0E-1 NA mag/kg Insufficient data for statistical comparisons.
Calcium 2 2 100% 23800 40000 31900 31900 11460 36 36 100% 4680 45600 21950 21740 8709 21E-1 46E-1 | 1.0E+0 | 7.5E-2 NA mag/kg Insufficient data for statistical comparisons.
Chromium (VI) 0 2 0% NA NA 0.50 0.50 0 16 41 39% 0.16 11 0.085 0.21 0.22 95E-11 | 1.0E+0 | 1.0E+0 | 1.1E-2 NA ma/kg Insufficient data for statistical comparisons.
Chromium (Total) 2 2 100% 7.7 7.8 7.8 7.8 0.071 36 36 100% 7.2 24 10 11 3.1 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA mag/kg Insufficient data for statistical comparisons.
Cobalt 2 2 100% 3.7 4.4 4.1 4.1 0.50 36 36 100% 35 5.7 4.6 4.6 0.58 83E-1 | 1.0E+0 | 1.0E+0 | 9.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Copper 2 2 100% 8.7 11 9.7 9.7 1.3 36 36 100% 8.0 14 10 10 1.3 69E-1 | 1.0E+0 | 1.0E+0 | 7.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Iron 2 2 100% 8050 8480 8265 8265 304 36 36 100% 7250 13100 10900 10540 1518 10E+0 | 1.0E+0 | 1.0E+0 | 9.8E-1 NA ma/kg Insufficient data for statistical comparisons.
Lead 2 2 100% 12 13 12 12 0.71 36 36 100% 9.5 35 12 14 5.9 95E-1 | 1.0E+0 | 1.0E+0 | 41E-1 NA mag/kg Insufficient data for statistical comparisons.
Lithium 2 2 100% 39 40 40 40 0.85 36 36 100% 20 47 30 31 7.1 3.2E-6 6.4 E-2 10E+0 | 5.1E-2 NA mag/kg Insufficient data for statistical comparisons.
Magnesium 2 2 100% 5100 5920 5510 5510 580 36 36 100% 5210 13900 7210 7629 1884 98E-1 | 1.0E+0 | 1.0E+0 | 98E-1 NA mag/kg Insufficient data for statistical comparisons.
Manganese 2 2 100% 285 430 358 358 103 36 36 100% 88 777 162 213 124 14E-1 6.4E-2 | 1.0E+0 | 39E-2 NA mg/kg Insufficient data for statistical comparisons.
Mercury 0 2 0% NA NA 0.0033 0.0033 0 5 28 18% 0.0070 0.010 0.0033 0.0042 0.0020 NA 10E+0 | 1.0E+0 | 74E-1 NA mag/kg Insufficient data for statistical comparisons.
Molybdenum 2 2 100% 0.37 0.65 0.51 0.51 0.20 31 36 86% 0.26 0.72 0.39 0.38 0.17 26 E-1 46E-1 | 1.0E+0 | 1.6E-1 NA mag/kg Insufficient data for statistical comparisons.
Nickel 2 2 100% 10 12 11 11 11 36 36 100% 9.2 18 13 13 2.1 9.0E-1 | 1.0E+0 | 1.0E+0 | 93E-1 NA mag/kg Insufficient data for statistical comparisons.
Niobium 0 2 0% NA NA 0.76 0.76 0 3 36 8% 25 3.0 0.76 0.92 0.55 96E-1 | 1.0E+0 | 1.0E+0 | 6.6 E-1 NA mag/kg Insufficient data for statistical comparisons.
Palladium 2 2 100% 0.36 0.41 0.39 0.39 0.035 36 36 100% 0.24 11 0.60 0.58 0.22 10E+0 | 1.0E+0 | 1.0E+0 | 87E-1 NA mag/kg Insufficient data for statistical comparisons.
Phosphorus 2 2 100% 763 818 791 791 39 36 36 100% 511 1320 820 829 152 82E-1 | 1.0E+0 | 1.0E+0 | 7.0E-1 NA mag/kg Insufficient data for statistical comparisons.
Platinum 0 2 0% NA NA 0.010 0.010 0 0 36 0% NA NA 0.010 0.010 0.00025 84E-1 | 1.0E+0 NA 59E-1 NA mag/kg Insufficient data for statistical comparisons.
Potassium 2 2 100% 1750 1940 1845 1845 134 36 36 100% 2560 12600 3325 4368 2340 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA mag/kg Insufficient data for statistical comparisons.
Selenium 0 2 0% NA NA 0.16 0.16 0 0 36 0% NA NA 0.16 0.16 0.0033 84E-1 | 1.0E+0 NA 59E-1 NA mag/kg Insufficient data for statistical comparisons.
Silicon 2 2 100% 771 852 812 812 57 36 36 100% 224 1340 618 634 244 19E-2 42E-1 | 1.0E+0 | 85E-2 NA mag/kg Insufficient data for statistical comparisons.
Silver 2 2 100% 0.091 0.14 0.12 0.12 0.035 36 36 100% 0.046 1.4 0.12 0.19 0.23 94E-1 | 1.0E+0 | 1.0E+0 | 55E-1 NA mag/kg Insufficient data for statistical comparisons.
Sodium 2 2 100% 794 924 859 859 92 36 36 100% 600 2770 1250 1401 597 10E+0 | 1.0E+0 | 1.0E+0 | 9.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Strontium 2 2 100% 255 256 256 256 0.71 36 36 100% 146 559 252 270 95 82E-1 | 1.0E+0 | 1.0E+0 | 45E-1 NA mag/kg Insufficient data for statistical comparisons.
Thallium 0 2 0% NA NA 0.10 0.10 0 0 36 0% NA NA 0.10 0.10 0.0025 84E-1 | 1.0E+0 NA 59E-1 NA mag/kg Insufficient data for statistical comparisons.
Tin 0 2 0% NA NA 0.21 0.21 0.0035 16 36 44% 0.25 0.49 0.026 0.18 0.18 16E-1 | 1.0E+0 | 1.0E+0 | 25E-2 NA mag/kg Insufficient data for statistical comparisons.
Titanium 2 2 100% 470 513 492 492 30 36 36 100% 309 712 525 516 98 77E-1 | 1.0E+0 | 1.0E+0 | 6.6 E-1 NA mag/kg Insufficient data for statistical comparisons.
Tungsten 2 2 100% 0.41 0.48 0.45 0.45 0.050 9 36 25% 0.26 0.60 0.10 0.17 0.15 9.8 E-3 51E-2 | 1.0E+0 | 8.7E-3 NA mag/kg Insufficient data for statistical comparisons.
Uranium 2 2 100% 1.2 1.6 1.4 1.4 0.28 36 36 100% 0.64 2.2 1.2 1.2 0.34 21E-1 46E-1 | 1.0E+0 | 1.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Vanadium 2 2 100% 27 28 27 27 0.50 36 36 100% 25 41 31 32 44 10E+0 | 1.0E+0 | 1.0E+0 | 94E-1 NA ma/kg Insufficient data for statistical comparisons.
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Apppendix D

Summary of Background Metals Evaluation
Deep River Dataset

River Site at >= 20 ft bgs (Deep) River Background at >= 20 ft bgs (Deep) t Quantile | Slippage WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation | Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
zZinc 2 2 100% 32 44 38 38 7.9 36 36 100% 26 68 38 40 9.3 59E-1 46E-1 | 1.0E+0 | 53E-1 NA ma/kg Insufficient data for statistical comparisons.
Zirconium 2 2 100% 12 13 13 13 11 29 36 81% 10 21 15 13 6.6 54E-1 | 1.0E+0 | 1.0E+0 | 8.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Radium-226 2 2 100% 0.91 1.3 11 11 0.26 28 28 100% 0.49 14 0.98 0.97 0.23 3.1E-1 47E-1 | 1.0E+0 | 25E-1 NA pCilg Insufficient data for statistical comparisons.
Radium-228 2 2 100% 1.2 14 1.3 1.3 0.11 28 28 100% 0.88 1.8 14 1.3 0.24 53E-1 | 1.0E+0 | 1.0E+0 | 6.0E-1 NA pCilg Insufficient data for statistical comparisons.
Thorium-228 2 2 100% 13 15 14 14 0.20 33 33 100% 0.94 1.7 14 14 0.17 45E-1 45E-1 | 1.0E+0 | 44E-1 NA pCilg Insufficient data for statistical comparisons.
Thorium-230 2 2 100% 15 2.2 1.8 1.8 0.48 33 33 100% 0.55 1.9 1.0 1.0 0.30 13E-1 6.1 E-2 5.7E-2 1.6 E-2 NA pCilg Insufficient data for statistical comparisons.
Thorium-232 2 2 100% 11 13 1.2 1.2 0.13 33 33 100% 0.90 1.7 14 1.3 0.20 85E-1 | 1.0E+0 | 1.0E+0 | 89E-1 NA pCilg Insufficient data for statistical comparisons.
Uranium-233/234 2 2 100% 0.46 0.72 0.59 0.59 0.18 31 34 91% 0.64 2.1 1.0 11 0.30 94E-1 | 1.0E+0 | 1.0E+0 | 99E-1 NA pCilg Insufficient data for statistical comparisons.
Uranium-235/236 0 2 0% NA NA 0.012 0.012 0.0013 19 34 56% 0.035 0.096 0.038 0.037 0.022 10E+0 | 1.0E+0 | 1.0E+0 | 96E-1 NA pCilg Insufficient data for statistical comparisons.
Uranium-238 2 2 100% 0.33 0.57 0.45 0.45 0.17 30 34 88% 0.57 2.2 1.0 11 0.30 96E-1 | 1.0E+0 | 1.0E+0 | 99E-1 NA pCilg Insufficient data for statistical comparisons.

Note: Summary and background comparison statistics were performed using one-half the detection limit for metals and using GISdT® (Neptune and Company 2007).
BOLD with Highlight indicates Site concentrations are greater than background.

WRS = Wilcoxon Rank Sum Test with the Gehan Modification

mg/kg - milligrams per kilogram

pCi/g - picoCuries per gram

Note: minimum and maximum values are for detected analytes only; mean and median values include non-detects.

p = significance level (compared to 0.025) (see text).

Greater than Background (YES/NO) is based on test results - see Basis column.
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Appendix D

Summary of Background Metals Evaluation
Shallow Mixed Dataset

Mixed Site at 0-20 ft bgs (Shallow) Mixed Background at 0-20 ft bgs (Shallow) t Quantile | Slippage | WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
Aluminum 2 2 100% 6410 8190 7300 7300 1259 11 11 100% 4840 10900 6180 6698 2069 3.2E-1 42E-1 | 1.0E+0 | 84E-2 NA mag/kg Insufficient data for statistical comparisons.
Antimony 2 2 100% 0.17 0.20 0.19 0.19 0.021 6 11 55% 0.13 0.44 0.16 0.17 0.11 38E-1 | 1.0E+0 | 1L.OE+0 | 6.9E-1 NA mag/kg Insufficient data for statistical comparisons.
Arsenic 2 2 100% 35 4.6 4.1 4.1 0.78 11 11 100% 29 5.9 5.3 4.9 1.0 83E-1 | 1.0E+0 | 1.0OE+0 | 8.8E-1 NA mag/kg Insufficient data for statistical comparisons.
Barium 2 2 100% 447 520 484 484 52 11 11 100% 211 836 424 468 190 41E-1 | 1L0E+0 | 1.0E+0 | 28E-1 NA mag/kg Insufficient data for statistical comparisons.
Beryllium 2 2 100% 0.48 0.57 0.53 0.53 0.064 11 11 100% 0.38 0.62 0.52 0.50 0.081 3.6E-1 42E-1 | 1.0E+0 | 3.1E-1 NA mag/kg Insufficient data for statistical comparisons.
Boron 0 2 0% NA NA 21 21 0 0 9 0% NA NA 3.2 3.2 0 NA NA NA NA NA ma/kg Insufficient data for statistical comparisons.
Cadmium 2 2 100% 0.090 0.11 0.10 0.10 0.014 2 11 18% 0.11 0.14 0.065 0.076 0.025 84E-2 | 1.0E+0 | 1.OE+0 | 99E-1 NA mag/kg Insufficient data for statistical comparisons.
Calcium 2 2 100% 24700 27000 25850 25850 1626 9 9 100% 8160 36400 16100 18640 10070 3.6 E-2 49E-1 | 1.0E+0 | 1.7E-1 NA mag/kg Insufficient data for statistical comparisons.
Chromium (VI) 0 2 0% NA NA 0.50 0.50 0 0 9 0% NA NA 0.13 0.13 0.0025 3.6 E-19 | 1.0E+0 NA 9.5E-3 NA ma/kg Insufficient data for statistical comparisons.
Chromium (Total) 2 2 100% 8.0 11 9.7 9.7 2.4 11 11 100% 5.0 12 8.8 8.9 1.9 35E-1 42E-1 | 1.0E+0 | 28E-1 NA mg/kg Insufficient data for statistical comparisons.
Cobalt 2 2 100% 55 6.9 6.2 6.2 0.99 11 11 100% 5.1 12 6.1 6.9 2.3 74E-1 | 1.0E+0 | 1L.0E+0 | 4.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Copper 2 2 100% 13 14 13 13 0.64 11 11 100% 11 31 18 19 5.6 99E-1 | 1.0E+0 | 1.0E+0 | 9.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Iron 2 2 100% 10900 13900 12400 12400 2121 11 11 100% 9180 14000 11200 11700 1710 3.6E-1 42E-1 | 1.0E+0 | 35E-1 NA mg/kg Insufficient data for statistical comparisons.
Lead 2 2 100% 12 12 12 12 0.071 11 11 100% 8.9 21 9.9 13 4.7 69E-1 | 1.0E+0 | 1L.OE+0 | 2.8E-1 NA mg/kg Insufficient data for statistical comparisons.
Lithium 2 2 100% 12 18 15 15 4.3 9 9 100% 9.1 15 12 12 1.9 25E-1 49E-1 18E-1 12E-1 NA mag/kg Insufficient data for statistical comparisons.
Magnesium 2 2 100% 6660 7370 7015 7015 502 11 11 100% 4580 9090 5450 6059 1348 7.1E-2 42E-1 | 1.0E+0 | 1.2E-1 NA ma/kg Insufficient data for statistical comparisons.
Manganese 2 2 100% 342 661 502 502 226 11 11 100% 345 1090 469 507 200 51E-1 42E-1 | 1.0E+0 | 58E-1 NA mag/kg Insufficient data for statistical comparisons.
Mercury 1 2 50% 0.0084 0.0084 0.0059 0.0059 0.0036 6 11 55% 0.0097 0.019 0.0097 0.010 0.0068 NA 10E+0 | 1.0E+0 | 89E-1 NA mag/kg Insufficient data for statistical comparisons.
Molybdenum 2 2 100% 0.38 0.59 0.49 0.49 0.15 11 11 100% 0.22 13 0.90 0.86 0.35 96E-1 | 1.0E+0 | 1.OE+0 | 9.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Nickel 2 2 100% 13 14 13 13 0.35 11 11 100% 8.9 14 11 11 13 1.3E-3 38E-2 | 1.0E+0 | 3.8E-2 NA mag/kg Insufficient data for statistical comparisons.
Niobium 0 2 0% NA NA 15 15 0 0 9 0% NA NA 1 1 0 NA NA NA NA NA ma/kg Insufficient data for statistical comparisons.
Palladium 2 2 100% 0.24 0.39 0.32 0.32 0.11 9 9 100% 0.14 0.48 0.22 0.27 0.11 3.2E-1 49E-1 | 1.0E+0 | 1.7E-1 NA mag/kg Insufficient data for statistical comparisons.
Phosphorus 2 2 100% 845 1060 953 953 152 9 9 100% 636 984 804 798 105 19E-1 49E-1 18E-1 4.9 E-2 NA ma/kg Insufficient data for statistical comparisons.
Platinum 0 2 0% NA NA 0.02 0.02 0 0 9 0% NA NA 0.043 0.043 0 NA NA NA NA NA ma/kg Insufficient data for statistical comparisons.
Potassium 2 2 100% 1230 1470 1350 1350 170 9 9 100% 1240 1840 1380 1473 241 76E-1 | 1.0E+0 | 1L.OE+0 | 83E-1 NA mag/kg Insufficient data for statistical comparisons.
Selenium 0 2 0% NA NA 0.16 0.16 0 8 11 73% 0.17 0.59 0.26 0.26 0.17 96E-1 | 1.0E+0 | 1L.0E+0 | 2.8E-1 NA mag/kg Insufficient data for statistical comparisons.
Silicon 2 2 100% 825 970 898 898 103 9 9 100% 527 883 690 708 114 8.8 E-2 55E-2 18E-1 29E-2 NA ma/kg Insufficient data for statistical comparisons.
Silver 2 2 100% 0.076 0.086 0.081 0.081 0.0071 2 11 18% 0.048 0.056 0.13 0.12 0.032 10E+0 | 1.0E+0 | 1.7E-1 95E-1 NA ma/kg Insufficient data for statistical comparisons.
Sodium 2 2 100% 386 539 463 463 108 9 9 100% 111 901 265 352 280 20E-1 49E-1 | 10E+0 | 1.7E-1 NA ma/kg Insufficient data for statistical comparisons.
Strontium 2 2 100% 159 258 209 209 70 9 9 100% 69 219 92 122 56 15E-1 49E-1 18E-1 79E-2 NA mag/kg Insufficient data for statistical comparisons.
Thallium 0 2 0% NA NA 0.10 0.10 0 7 11 64% 0.12 14 0.27 0.66 0.51 10E+0 | 1.0E+0 | 1.0E+0 | 9.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Tin 0 2 0% NA NA 0.21 0.21 0 8 9 89% 0.20 0.34 0.22 0.24 0.075 88E-1 | 1.0E+0 | 1L.OE+0 | 17E-2 NA mag/kg Insufficient data for statistical comparisons.
Titanium 2 2 100% 473 479 476 476 4.2 11 11 100% 200 398 244 272 70 9.6 E-7 3.8E-2 13E-2 15E-2 NA mag/kg Insufficient data for statistical comparisons.
Tungsten 1 2 50% 0.22 0.22 0.16 0.16 0.085 0 9 0% NA NA 0.0088 0.0088 0 12E-1 18E-1 NA 8.3E-4 NA ma/kg Insufficient data for statistical comparisons.
Uranium 2 2 100% 0.79 0.79 0.79 0.79 0 9 9 100% 0.43 0.84 0.71 0.68 0.14 20E-2 | 1.0E+0 | 1.0E+0 | 1.2E-1 NA mag/kg Insufficient data for statistical comparisons.
Vanadium 2 2 100% 23 35 29 29 8.8 11 11 100% 19 26 23 23 1.9 26E-1 42E-1 15E-1 21E-1 NA ma/kg Insufficient data for statistical comparisons.
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Appendix D

Summary of Background Metals Evaluation
Shallow Mixed Dataset

Mixed Site at 0-20 ft bgs (Shallow) Mixed Background at 0-20 ft bgs (Shallow) t Quantile | Slippage | WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
zZinc 2 2 100% 25 31 28 28 4.3 11 11 100% 21 52 25 31 11 69E-1 | 1.0E+0 | 1L.0E+0 | 3.8E-1 NA mg/kg Insufficient data for statistical comparisons.
Zirconium 2 2 100% 11 11 11 11 0.071 9 9 100% 60 93 69 75 13 10E+0 | 1.0E+0 | 1.0E+0 | 9.8E-1 NA mg/kg Insufficient data for statistical comparisons.
Radium-226 2 2 100% 0.80 11 0.95 0.95 0.22 5 9 56% 0.58 0.93 0.76 0.74 0.13 10E-1 49E-1 18E-1 7T9E-2 NA pCi/g Insufficient data for statistical comparisons.
Radium-228 2 2 100% 14 1.9 1.6 1.6 0.32 3 3 100% 21 29 24 25 0.41 96E-1 | 1.0E+0 | 1L.0E+0 | 9.6 E-1 NA pCi/g Insufficient data for statistical comparisons.
Thorium-228 2 2 100% 13 1.6 14 14 0.20 11 11 100% 1.2 1.9 14 15 0.22 58E-1 | 1.0E+0 | 1L.0E+0 | 54E-1 NA pCi/g Insufficient data for statistical comparisons.
Thorium-230 2 2 100% 1.0 14 1.2 1.2 0.27 11 11 100% 0.66 14 0.84 0.91 0.20 1.7E-1 42E-1 15E-1 5.6 E-2 NA pCi/g Insufficient data for statistical comparisons.
Thorium-232 2 2 100% 11 15 13 13 0.27 11 11 100% 11 1.9 14 14 0.23 6.8 E-1 42E-1 | 1.0E+0 | 58E-1 NA pCi/g Insufficient data for statistical comparisons.
Uranium-233/234 2 2 100% 0.22 0.23 0.23 0.23 0.0092 2 11 18% 0.76 0.79 0.76 0.74 0.13 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA pCi/g Insufficient data for statistical comparisons.
Uranium-235/236 0 2 0% NA NA 0.0015 0.0015 0.00046 5 11 45% 0.054 0.13 0.053 0.059 0.031 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA pCi/g Insufficient data for statistical comparisons.
Uranium-238 2 2 100% 0.17 0.22 0.20 0.20 0.034 11 11 100% 0.57 0.94 0.66 0.72 0.13 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NA pCi/g Insufficient data for statistical comparisons.

Note: Summary and background comparison statistics were performed using one-half the detection limit for metals and using GISdT® (Neptune and Company 2007).
BOLD with Highlight indicates Site concentrations are greater than background.

WRS = Wilcoxon Rank Sum Test with the Gehan Modification

mg/kg - milligrams per kilogram

pCi/g - picoCuries per gram

Note: minimum and maximum values are for detected analytes only; mean and median values include non-detects.
p = significance level (compared to 0.025) (see text).

Greater than Background (YES/NO) is based on test results - see Basis column.
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Appendix D

Summary of Background Metals Evaluation
Deep Mixed Dataset

Mixed Site at >= 20 ft bgs (Deep) Mixed Background at >= 20 ft bgs (Deep) t Quantile | Slippage | WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation | Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
Aluminum 4 4 100% 7600 13400 9540 10020 2474 24 24 100% 7060 12300 9375 9514 1391 3.6 E-1 71E-1 14E-1 4.7E-1 NO mag/kg Multiple tests
Antimony 4 4 100% 0.17 0.20 0.19 0.19 0.013 23 24 96% 0.12 0.26 0.16 0.17 0.043 35E-2 10E+0 | 1.0E+0 10E-1 NO mag/kg Multiple tests
Arsenic 4 4 100% 4.7 6.0 5.2 5.3 0.56 24 24 100% 4.4 10 7.0 7.1 14 10E+0 | 1.0E+0 | 1.0E+0 9.9E-1 NO mag/kg Multiple tests
Barium 4 4 100% 560 869 663 689 130 24 24 100% 262 743 488 500 127 2.7E-2 25E-1 14E-1 1.1E-2 NO mag/kg Multiple tests
Beryllium 4 4 100% 0.44 0.65 0.50 0.52 0.090 24 24 100% 0.44 0.73 0.56 0.56 0.070 75E-1 71E-1 1.0E+0 8.0 E-1 NO ma/kg Multiple tests
Boron 0 4 0% NA NA 10 10 0.025 3 24 13% 4.0 5.0 1.4 1.8 1.1 33E-23 | 1.7E-3 1.0E+0 1.7E-5 NO mag/kg ND at Site.
Cadmium 4 4 100% 0.065 0.080 0.077 0.075 0.0067 22 24 92% 0.051 0.13 0.097 0.087 0.032 95E-1 10E+0 | 1.0E+0 9.6 E-1 NO mag/kg Multiple tests
Calcium 4 4 100% 13100 23600 22400 20380 4916 24 24 100% 0.43 40500 23100 22760 9662 7.6 E-1 10E+0 | 1.0E+0 7.2E-1 NO mag/kg Multiple tests
Chromium (VI) 0 4 0% NA NA 0.50 0.50 0 2 14 14% 0.18 0.34 0.088 0.11 0.070 12E-11 | 1.0E+0 | 1.0E+0 9.2E-4 NO mag/kg ND at Site.
Chromium (Total) 4 4 100% 7.5 15 8.0 9.6 35 24 24 100% 1.1 18 15 14 3.5 9.6 E-1 10E+0 | 1.0E+0 9.9E-1 NO ma/kg Multiple tests
Cobalt 4 4 100% 3.9 5.0 4.2 4.3 0.48 24 24 100% 4.7 13 7.5 7.5 15 10E+0 | 1.0E+0 | 1.0E+0 | 1.0E+0O NO mag/kg Multiple tests
Copper 4 4 100% 9.0 13 11 11 1.7 24 24 100% 9.9 19 15 15 2.1 10E+0 | 1.0E+0 | 1.0E+0 | 1.0E+0O NO mag/kg Multiple tests
Iron 4 4 100% 9600 10900 10140 10190 577 24 24 100% 11900 17200 15400 15120 1528 10E+0 | 1.0E+0 | 1.0E+0 | 1.0E+0O NO mag/kg Multiple tests
Lead 4 4 100% 9.7 14 12 12 1.7 24 24 100% 7.4 21 11 12 2.9 51E-1 71E-1 1.0E+0 31E-1 NO ma/kg Multiple tests
Lithium 4 4 100% 14 17 15 15 1.463 24 24 100% 13 33 21 21 4.1 10E+0 | 1.0E+0 | 1.0E+0 | 1.0E+0O NO mag/kg Multiple tests
Magnesium 4 4 100% 5230 6390 5725 5768 477 24 24 100% 5920 12800 9435 9386 1697 10E+0 | 1.0E+0 | 1.0E+0 | 1.0E+0O NO ma/kg Multiple tests
Manganese 4 4 100% 263 413 302 320 69 24 24 100% 158 836 328 368 189 8.2E-1 71E-1 1.0E+0 53E-1 NO mag/kg Multiple tests
Mercury 1 4 25% 00078 00078 00033 00045  0.0022 10 24 42% 0.0076 0025 00033 00068  0.0054 NA | 1.0E+0 | 10E+0 | 81E-1 | NO | mgikg | -OWdetection g:gzz::;'; n::::ra”d packground
Molybdenum 4 4 100% 0.31 0.59 0.45 0.45 0.12 24 24 100% 0.28 1.8 0.56 0.61 0.30 9.6 E-1 10E+0 | 1.0E+0 9.1E-1 NO mag/kg Multiple tests
Nickel 4 4 100% 9.1 10 9.3 9.5 0.61 24 24 100% 9.7 17 15 15 19 10E+0 | 1.0E+0 | 1.0E+0 | 1.0E+0O NO ma/kg Multiple tests
Niobium 0 4 0% NA NA 0.76 0.76 0 3 24 13% 2.8 3.6 0.76 1.0 0.80 9.6 E-1 10E+0 | 1.0E+0 7.7E-1 NO mag/kg Multiple tests
Palladium 4 4 100% 0.33 0.81 0.57 0.57 0.20 24 24 100% 0.41 1.1 0.71 0.69 0.20 8.4 E-1 10E+0 | 1.0E+0 8.0 E-1 NO mag/kg Multiple tests
Phosphorus 4 4 100% 598 828 622 668 109 24 24 100% 594 1200 920 930 124 10E+0 [ 1.0E+0 | 1.0E+0 | 1.0E+0 NO mag/kg Multiple tests
Platinum 0 4 0% NA NA 0.02 0.02 0 0 24 0% NA NA 0.02 0.02 0 NA NA NA NA NO mg/kg ND in both datasets
Potassium 4 4 100% 2100 3000 2430 2490 426 24 24 100% 1220 3440 1960 2038 550 6.1E-2 | 25E-1 | 1.0E+0 | 3.8E-2 NO mg/kg Multiple tests
Selenium 0 4 0% NA NA 0.32 0.32 0 0 24 0% NA NA 0.32 0.32 0 NA NA NA NA NO mag/kg ND in both datasets
Silicon 4 4 100% 974 1120 1052 1050 82 24 24 100% 109 516 193 213 85 1.7E-5 1.7E-3 4.9 E-5 8.1E-4 YES mag/kg Multiple tests
Silver 4 4 100% 0.056 0.12 0.089 0.089 0.026 24 24 100% 0.077 0.35 0.11 0.14 0.070 9.8E-1 | 1.0E+0 | 1.0E+0 | 95E-1 NO mg/kg Multiple tests
Sodium 4 4 100% 677 1650 1190 1176 430 24 24 100% 235 537 319 337 78 15E-2 1.7E-3 4.9 E-5 8.1E-4 YES ma/kg Multiple tests
Strontium 4 4 100% 231 564 392 395 139 24 24 100% 153 362 219 230 53 48E-2 | 38E2 | 16E2 | 91E-3 YES mg/kg t-Test and Quantile.
Thallium 0 4 0% NA NA 0.2 0.2 0 0 24 0% NA NA 0.2 0.2 0 NA NA NA NA NO mag/kg ND in both datasets
Tin 0 4 0% NA NA 0.21 0.21 0 15 24 63% 0.43 0.60 0.45 0.32 0.24 99E-1 | 1.0E+0 | 1.0E+0 | 79E-1 NO mg/kg ND at Site.
Titanium 4 4 100% 441 468 445 450 12 24 24 100% 323 638 500 495 71 10E+0 | 1.0E+0 | 1.0E+0 | 9.7E-1 NO mag/kg Multiple tests
Tungsten 0 4 0% NA NA 0.10 0.10 0 15 24 63% 0.24 0.76 0.26 0.28 0.19 10E+0 | 1.0E+0 | 1.0E+0 | 9.8E-1 NO mg/kg ND at Site.
Uranium 4 4 100% 0.86 0.98 0.92 0.92 0.057 24 24 100% 0.75 1.6 11 11 0.18 10E+0 | 1.0E+0 | 1.0E+0 | 99E-1 NO mag/kg Multiple tests
Vanadium 4 4 100% 22 27 22 23 2.7 24 24 100% 29 45 39 39 4.2 10E+0 [ 1.0E+0 | 1.0E+0 | 1.0E+0 NO mag/kg Multiple tests
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Appendix D

Summary of Background Metals Evaluation
Deep Mixed Dataset

Mixed Site at >= 20 ft bgs (Deep) Mixed Background at >= 20 ft bgs (Deep) t Quantile | Slippage | WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation | Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
zZinc 4 4 100% 26 28 27 27 1.0 24 24 100% 27 46 33 33 4.4 10E+0 | 1.0E+0 | 1.0E+0 | 1.0E+0O NO ma/kg Multiple tests
Zirconium 4 4 100% 10 11 11 11 0.38 15 24 63% 7.7 18 12 9.0 7.3 11E-1 10E+0 | 1.0E+0 5.8 E-1 NO mag/kg Multiple tests
Radium-226 4 4 100% 0.70 1.3 0.75 0.87 0.28 14 14 100% 0.39 1.3 0.98 1.0 0.25 8.0 E-1 7.7E-1 1.0E+0 9.3E-1 NO pCilg Multiple tests
Radium-228 4 4 100% 1.3 1.5 14 1.4 0.11 13 14 93% 1.1 1.8 1.3 1.3 0.32 21E-1 7.7E-1 1.0E+0 24E-1 NO pCilg Multiple tests
Thorium-228 4 4 100% 1.2 1.6 1.3 1.3 0.22 23 23 100% 1.1 1.9 1.6 1.6 0.20 95E-1 10E+0 | 1.0E+0 9.7E-1 NO pCilg Multiple tests
Thorium-230 4 4 100% 1.1 1.9 1.2 14 0.36 23 23 100% 0.60 1.5 1.1 1.1 0.20 9.8 E-2 2.7E-1 15E-1 41E-2 NO pCilg Multiple tests
Thorium-232 4 4 100% 1.1 14 1.1 1.2 0.14 23 23 100% 1.1 1.9 1.5 1.5 0.21 10E+0 | 1.0E+0 | 1.0E+0 9.9E-1 NO pCilg Multiple tests
Uranium-233/234 4 4 100% 0.23 1.0 0.31 0.46 0.36 7 11 64% 0.98 1.3 1.0 1.1 0.12 9.6 E-1 10E+0 | 1.0E+0 9.9E-1 NO pCilg Multiple tests
Uranium-235/236 1 4 25% 0.027 0027 00035 00084  0.013 10 1 91% 0.029 0.062 0.039 0.041 0013 | 1L.OE+0 | 1.0E+0 | 1.0E+0 | 10E+0 | NO | pcirg | -OW detection frequency; max background
areater than site max.
Uranium-238 4 4 100% 0.21 1.0 0.24 0.43 0.41 7 11 64% 0.90 1.2 1.0 1.0 0.070 94 E-1 10E+0 | 1.0E+0 9.8 E-1 NO pCilg Multiple tests

Note: Summary and background comparison statistics were performed using one-half the detection limit for metals and using GISdT® (Neptune and Company 2007).
BOLD with Highlight indicates Site concentrations are greater than background.

WRS = Wilcoxon Rank Sum Test with the Gehan Modification

mg/kg - milligrams per kilogram

pCi/g - picoCuries per gram

Note: minimum and maximum values are for detected analytes only; mean and median values include non-detects.

p = significance level (compared to 0.025) (see text).

Greater than Background (YES/NO) is based on test results - see Basis column.
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Appendix D

Summary of Background Metals Evaluation
Upper Muddy Creek Formation (UMCf) Dataset

UMCT Site UMCT Background t Quantile | Slippage | WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation | Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis
Aluminum 10 10 100% 7090 18100 13700 13410 3967 24 24 100% 3190 19700 9335 9847 M71 | 1562 | 60E2 | 10E+0 | 16E-2 | NO | mgkg| Quantleand ?jgfa‘li?f;sisr:?g‘d background
Antimony 6 10 60% 0.15 0.55 0.20 0.25 0.20 23 24 96% 0.066 0.34 0.16 0.17 0064 | 13E-1 | 15E1 | 68E2 | 23E1 | NO | mgkg Multiple tests
Arsenic 10 10 100% 5.6 27 12 13 5.9 24 24 100% 21 25 7.7 8.8 5.4 37E2 | 23E1 | 29E1 | 1562 | NO | mgkg Multiple tests
Barium 10 10 100% 39 873 124 195 253 24 24 100% 65 620 203 264 166 78E-1 | 83E1 | 29E1 | 98E1 | NO | mgkg Multiple tests
Beryllium 10 10 100% 0.38 11 0.84 0.79 0.26 24 24 100% 0.17 11 0.59 0.56 024 | 12E2 | 88E3 | 1L0E+0 | 90E3 | YES | mgkg Multiple tests
Boron 6 10 60% 1 29 19 20 7.2 7 24 29% 4.4 23 1.4 5.7 8.0 52E-5 | 60E-2 | 55E-4 | 2466 | YES |mgkg| OV d;fg::;” frrsgt‘;f':g;f;ig%h:';an and
Cadmium 6 10 60% 0.066 0.55 0.37 0.42 0.43 18 24 75% 0.060 0.20 0.099 0.083 0054 | 18E-2 | 23E-1 | 49E3 | 39E4 | YES | mglkg Multiple tests
Calcium 10 10 100% 5280 153000 27200 51500 54110 24 24 100% 4190 38600 22150 22610 10060 | 64E-2 | 23E1 | 20E2 | 81E2 | NO | mgkg Multiple tests
Chromium (V1) 1 10 10% 0.25 0.25 0.40 0.42 0.16 2 23 9% 0.18 0.19 0.090 0.098 0028 | 63E5 | 68E1 | 5.0E2 | 26E-6 | YES |mgkg| -°V dﬁ:ﬁﬁ};ﬂ"gfﬁ;ﬁfﬁz;ﬂ;ilf;?ﬁ’urn"f” and
Chromium (Total) 10 10 100% 1 42 23 23 9.8 24 24 100% 2.9 28 13 13 75 54E-3 | 60E2 | 20E2 | 26E3 | YES | mgkg Multiple tests
Cobalt 10 10 100% 2.9 1 7.6 7.2 2.4 24 24 100% 16 9.7 6.5 5.8 2.7 69E2 | 54E1 | 29E1 | 52E2 | NO | mgkg Multiple tests
Copper 10 10 100% 6.1 39 22 21 10 24 24 100% 41 21 14 12 54 14E-2 | 88E-3 | 16E4 | 23E3 | YES | mglkg Multiple tests
Iron 10 10 100% 6610 20900 16400 15740 5074 24 24 100% 3620 20100 12800 12550 5283 | 59E-2 | 54E1 | 20E2 | 52E2 | NO | mglkg Multiple tests
Lead 10 10 100% 5.4 13 85 9.1 2.7 24 24 100% 4.4 16 1 1 35 93E-1 | 98E1 | 1L0E+0 | 92E1 | NO | mgkg Multiple tests
Lithium 10 10 100% 32 131 52 61 30 24 24 100% 18 189 32 53 52 28E-1 | 60E2 | 10E+0 | 1.8E2 | NO | mgkg Multiple tests
Magnesium 10 10 100% 15200 75000 36850 41640 21990 24 24 100% 2780 31000 10250 11300 6175 | 87E-4 | 21E5 | 22E5 | 16E5 | YES | mglkg Multiple tests
Manganese 10 10 100% 252 462 323 331 70 24 24 100% 126 786 295 307 157 27E-1 | 54E1 | 10E+0 | 18E1 | NO | mgkg Multiple tests
Mercury 3 10 30% 00086  0.012 0.011 0014  0.0093 5 20 25% 00080 0012 00033 00050  0.0031 NA | 55E-1 | L0E+0 | 25E-3 | NO | mgikg | -OWdetection gzggz:sczi; n:::zra”d background
Molybdenum 10 10 100% 0.34 38 13 16 12 23 24 96% 0.12 11 0.50 0.50 027 | 10E2 | 88E3 | 16E4 | 11E3 | YES | mgkg Multiple tests
Nickel 10 10 100% 9.9 23 20 18 5.0 24 24 100% 45 31 14 14 6.3 27E2 | 60E2 | 10E+0 | 28E2 | NO | mgkg Multiple tests
Niobium 0 10 0% NA NA 0.76 16 12 1 24 4% 40 40 0.76 0.90 066 | 66E2 | 67E2 | 1L0E+0 | 99E3 | NO | mgkg ND at Site.
Palladium 10 10 100% 0.18 0.73 0.38 0.42 0.19 24 24 100% 0.16 1.0 0.62 0.55 024 | 95E-1 | 98E1 | 1L0E+0 | 93E1 | NO | mgkg Multiple tests
Phosphorus 10 10 100% 434 1350 949 894 283 24 24 100% 299 1370 843 794 295 18E-1 | 83E-1 | LOE+0 | 25E1 | NO | mglkg Multiple tests
Platinum 0 10 0% NA NA 0.010 0.034 0.031 2 24 8% 0.027 0.033 0.010 0012 00057 | 26E2 | 48E2 | 1L0E+0 | 1.8E2 | NO | mgkg ND at Site.
Potassium 10 10 100% 2160 7340 3715 3837 1593 24 24 100% 1030 6190 2820 3070 1421 | 10E1 | 60E2 | 29E1 | 90E2 | NO | mglkg Multiple tests
Selenium 2 10 20% 0.30 0.52 0.16 0.25 0.13 0 24 0% NA NA 0.16 0.16 00082 | 28E-2 | 20E2 | NA | 99E2 | YES | mglkg ND in background.
Silicon 10 10 100% 548 1620 990 1040 304 24 24 100% 188 1000 304 373 207 14E5 | 21E5 | 91E4 | 12E5 | YES | mglkg Multiple tests
Silver 9 10 90% 0.11 0.33 0.20 0.21 0.082 24 24 100% 0.051 0.82 0.14 0.21 018 | 48E-1 | 44E1 | 10E+0 | 87E2 | NO | mgkg Multiple tests
Sodium 10 10 100% 541 1310 1050 1037 240 24 24 100% 259 1200 460 610 290 12E-4 | 31E-2 | 20E2 | 47E4 | YES | mglkg Multiple tests
Strontium 10 10 100% 118 555 166 203 128 24 24 100% 69 324 224 207 71 53E-1 | 98E1 | 29E1 | 95E1 | NO | mgkg Multiple tests
Thallium 2 10 20% 0.28 0.53 0.41 0.65 0.91 0 24 0% NA NA 0.10 0.10 00051 | 44E-2 | 1.6E-4 | NA | 90E5 | YES | mglkg ND in background.
Tin 6 10 60% 0.58 0.90 0.68 0.64 0.23 20 24 83% 0.24 0.96 0.52 0.47 028 | 39E2 | 60E2 | 1L0E+0 | 19E3 | NO | mgkg Multiple tests
Titanium 10 10 100% 260 1190 647 649 277 24 24 100% 175 1000 565 503 200 | 7.6E2 | 60E2 | 29E1 | 32E2 | NO | mgkg Multiple tests
Tungsten 4 10 40% 0.28 0.93 0.25 0.33 031 5 24 21% 0.26 0.58 0.10 0.16 013 | 64E-2 | 2361 | 80E2 | 1162 | YES |mgkg| O ds::gf;” f:s;‘;:gﬂ%;gﬁu:‘;a” and
Uranium 10 10 100% 2.2 14 36 47 35 24 24 100% 0.31 4.4 12 13 085 | 70E3 | 21E5 | 80E2 | 13E5 | YES | mgkg Multiple tests
Vanadium 10 10 100% 22 61 37 38 12 24 24 100% 10 46 33 31 13 58E2 | 23E1 | 4563 | 81E2 | NO | mgkg Multiple tests
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Appendix D

Summary of Background Metals Evaluation
Upper Muddy Creek Formation (UMCf) Dataset

UMCT Site UMCT Background t Quantile | Slippage | WRS Greater
No. of Total % Minimum Maximum Standard No. of Total % Minimum Maximum Standard Test Test Test Test than
Chemical Detects Samples Detects Detect Detect Median Mean Deviation | Detects Samples Detects Detect Detect Median Mean Deviation p p p p Bckrnd? | Units Basis

Zinc 10 10 100% 24 177 52 61 44 24 24 100% 16 61 34 34 12 4.2 E-2 8.8 E-3 8.0 E-2 4.3 E-3 YES mag/kg Site max > 2 times max background.
Zirconium 9 10 90% 12 40 26 24 9.6 24 24 100% 6.2 37 18 20 8.5 11E-1 23E-1 29E-1 4.4E-2 NO mag/kg Multiple tests
Radium-226 10 10 100% 1.1 2.9 1.7 1.8 0.67 14 18 78% 0.75 1.6 1.0 1.0 0.21 8.9E-4 3.3E-3 2.6 E-3 8.8 E-5 YES pCilg Multiple tests
Radium-228 9 10 90% 0.54 1.7 14 1.3 0.36 17 18 94% 0.99 1.6 1.3 1.3 0.17 52E-1 18E-1 12E-1 3.2E-1 NO pCilg Multiple tests
Thorium-228 10 10 100% 0.47 1.7 14 1.3 0.42 24 24 100% 1.0 2.2 1.3 1.4 0.25 79E-1 8.3E-1 1.0E+0 5.8 E-1 NO pCilg Multiple tests
Thorium-230 10 10 100% 1.2 9.6 24 2.9 24 24 24 100% 0.50 21 0.98 1.0 0.33 19E-2 21E-5 16E-4 8.2 E-6 YES pCilg Multiple tests
Thorium-232 10 10 100% 0.47 18 1.2 2.8 54 24 24 100% 0.97 21 1.3 1.3 0.23 21E-1 54 E-1 29E-1 79 E-1 NO pCilg Multiple tests
Uranium-233/234 10 10 100% 0.44 2.7 14 1.6 0.82 12 20 60% 0.63 1.8 1.0 1.1 0.25 15E-2 5.6 E-2 7.7E-3 20E-1 YES pCilg t-Test and slippage.
Uranium-235/236 7 10 70% 0.029 0.17 0.044 0.071 0.049 14 20 70% 0.029 0.10 0.039 0.043 0.024 9.0 E-2 23E-1 3.0E-2 5.7E-2 NO pCilg Multiple tests
Uranium-238 10 10 100% 0.34 2.7 1.3 1.6 0.88 11 20 55% 0.84 1.8 1.0 1.1 0.22 15E-2 5.6 E-2 7.7E-3 21E-1 YES pCilg t-Test and slippage.

Note: Summary and background comparison statistics were performed using one-half the detection limit for metals and using GISdT® (Neptune and Company 2007).

BOLD with Highlight indicates Site concentrations are greater than background.

WRS = Wilcoxon Rank Sum Test with the Gehan Modification

mg/kg - milligrams per kilogram
pCi/g - picoCuries per gram

Note: minimum and maximum values are for detected analytes only; mean and median values include non-detects.

p = significance level (compared to 0.025) (see text).

Greater than Background (YES/NO) is based on test results - see Basis column.
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Appendix D

Summary of Background Metals Evaluation
Borings within each Dataset

Depth Dataset Borings

<20 ft McC Shallow AA-UW-1
AA-UW-2
AA-UW-3
AA-UW-4
SB-01-B
SB-27-A

<20 ft Mixed Shallow AA-UW-5

<20 ft River Shallow AA-UW-6

Depth Dataset Wells

>=20ft [McC Deep AA-UW-1
AA-UW-2
AA-UW-3
AA-UW-4
SB-01-B
SB-27-A

>=20ft [Mixed Deep AA-UW-5

>=20ft |JRiver Deep AA-UW-6

Depth Dataset Wells

> contact |[TMC AA-UW-1
AA-UW-3
AA-UW-4
AA-UW-5
AA-UW-6
SB-01-B

SB-27-A
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Appendix E

Stiff Polygonal Diagrams
Shallow Zone Layer 2 Wells
(TIMET)



CMT-201 Stiff Diagram

Cations meq/kg Anions

250 200 150 100 50 0 50 100 150 200 250

HCO3 + CO3

Na+K




CMT-202 Stiff Diagram

Cations meqg/kg Anions

HCO; + CO;4

Cl




CMT-203 Stiff Diagram

Cations meqg/kg Anions

HCO, + CO,

Cl




CMT-302 Stiff Diagram

Cations meqg/kg Anions

30 20 10 0 10 20 30

— S0,

HCO3 + CO3

— Cl




CMT-303 Stiff Diagram

Cations meq/kg Anions

Mg — — — S04
GG — — -— — — — — —— —— —— HCO; +CO;3
Na+K — |



CMT-501 Stiff Diagram

Cations meqg/kg Anions

Mg— — — — — — — — — — S0,

ca— — — — — HCO; + CO;

Na+K — — — —




CMT-502 Stiff Diagram

Cations meqg/kg Anions

ca— — — HCO; + CO,

Na+K — — Cl




CMT-503 Stiff Diagram

Cations meg/kg Anions

20 15 10 5 0 5 10 15 20

Mg —— SO,

HCO; + CO;4

Na+K —




CMT-504 Stiff Diagram

Cations meqg/kg Anions

HCO3 + C03

Na+K —




Appendix F

Summary of
Cation-Anion Balance and
Related Calculations (2009)



Summary of Cation-Anion Balance and Related Calculations
2009 Groundwater Sampling Event - BMI Common Areas - Eastside

Well Zone pH Major lon Chemistry Data Input TDS and EC Input meq/l Calculations
Ca Mg Na K HCO; | CO; SO, Cl F NO; Clo, TDS EC Ca Mg Na K HCO; CO; SO, Cl F NO3 ClO,
Measured | Measured 20.04 12.16 22.99 39.10 61.02 30.01 48.03 35.50 19.00 61.91 99.50
(mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq)
(mall) (mgll) (mall) (mgll) (ma/l) | (mg/l) | (mgll) (mgll) (mgl/l) (mall) (mall) (mg/L) | (umhos/cm)|| (mea/l) (meg/l) (meg/l) (meg/l) (meg/l) (meg/l) (meg/l) (meg/l) (meg/l) (meg/l) (meg/l)
AA-01 Shallow Upgradient 6.9 || 471 142 364 7.21 93.0 1640 719 1.2 10.9 1.9 D 3800 4560 235 11.7 15.8 0.184 1.52 0.00 34.1 20.3 0.063 0.176 0.019
AA-07 Shallow 7.0 || 266 87.8 J| 224 J| 421 84.0 956 261 0.68 10.6 0.4 D 2500 2800 13.3 7.22 9.74 1.08 1.38 0.00 19.9 7.35 0.036 0.171 4.0E-03
AA-08 Shallow 7.2 || 454 208 657 32.9 163 1820 975 1.3 6.20 3.3 BD || 3500 5840 22.7 17.1 28.6 0.841 2.67 0.00 37.9 275 0.068 0.100 0.033
AA-09 Shallow 7.5 || 538 294 923 J| 305 69.0 2870 1090 054 B 14.4 6 D 6600 7390 26.8 24.2 40.1 0.780 1.13 0.00 59.8 30.7 0.028 0.233 0.060
AA-10 Shallow 7.2 || 404 200 633 J| 36.2 148 1800 1030 1 7.40 4.3 D 4110 5890 20.2 16.4 275 0.926 2.43 0.00 375 29.0 0.053 0.120 0.043
AA-13 Shallow 7.1 || 260 114 439 23.2 199 1590 371 J| 0.76 49.6 0.097 BD || 1800 3630 13.0 9.38 19.1 0.593 3.26 0.00 33.1 10.5 0.040 0.801 9.7E-04
AA-18 Shallow 7.5 || 110 57.2 156 J| 16.8 95.0 401 208 0.68 10.8 0.11 D 350 U| 1720 5.49 4.70 6.79 0.430 1.56 0.00 8.35 5.86 0.036 0.174 1.1E-03
AA-20 Shallow 6.9 || 556 235 898 J| 44.2 78.0 J 2540 1100 0.22 14.7 5.3 D 6400 7640 J 27.7 19.3 39.1 1.13 1.28 0.00 52.9 31.0 0.012 0.237 0.053
AA-21 Shallow 7.2 || 512 299 720 J| 833 189 2800 994 16 B 7.40 0.052 BD || 5600 7100 25.5 24.6 31.3 2.13 3.10 0.00 58.3 28.0 0.084 0.120 5.2E-04
AA-22 Shallow 7.3 || 692 133 353 46 68.8 1900 677 0.21 16.6 1.7 3600 4800 345 10.9 154 1.18 1.13 0.00 39.6 19.1 0.011 0.268 0.017
AA-23R Shallow 7.4 || 635 159 408 J| 62.7 90.4 J 1880 928 0.48 26.6 19 BD || 2400 6010 J 31.7 131 17.7 1.60 1.48 0.00 39.1 26.1 0.025 0.430 0.019
AA-26 Shallow 7.5 || 252 90.9 356 J| 441 70.0 J 1100 355 0.79 12.1 0.049 BD 600 3420 J 12.6 7.48 155 1.13 1.15 0.00 22.9 10.0 0.042 0.195 4.9E-04
AA-27 Shallow Upgradient 7.6 || 513 192 535 8.58 126 2320 422 2 125 0.23 D 3300 4980 25.6 15.8 23.3 0.219 2.06 0.00 48.3 11.9 0.11 0.202 2.3E-03
AA-30 Shallow 7.1 || 643 347 721 J| 180 115 J 2630 1620 0.11 35.6 25 BD || 5000 8610 J 32.1 28.5 31.4 4.60 1.88 0.00 54.8 45.6 5.8E-03 0.575 0.025
AA-UW-1 Shallow Upgradient 5.8 || 541 219 353 8.55 90.0 2150 415 J| 12 5.00 0.63 D 3100 4680 27.0 18.0 154 0.219 1.47 0.00 44.8 11.7 0.063 0.0808 | 6.3E-03
AA-UW-2 Shallow Upgradient 7.3 || 378 191 461 J| 7.88 120 1970 512 0.9 10.2 0.099 D 4200 4740 18.9 15.7 20.1 0.202 1.97 0.00 41.0 14.4 0.047 0.165 9.9E-04
AA-UW-3 Shallow Upgradient 7.7 || 338 221 979 16.1 81.0 3280 267 1 8.90 0.065 D 3500 9870 16.9 18.2 42.6 0.412 1.33 0.00 68.3 7.52 0.053 0.144 6.5E-04
AA-UW-4 Shallow Upgradient 7.6 || 401 194 919 16.0 78.0 2920 304 0.81 12.6 0.077 D 4300 5700 20.0 16.0 40.0 0.409 1.28 0.00 60.8 8.56 0.043 0.204 7.7E-04
AA-UW-4(FD) Shallow Upgradient 7.6 || 397 190 914 16.1 81.0 2930 306 0.82 12.7 0.075 D 3700 5710 19.8 15.6 39.8 0.412 1.33 0.00 61.0 8.62 0.043 0.205 7.5E-04
AA-UW-5 Shallow Upgradient 7.6 |[90.2 45.4 119 9.03 116 J 222 160 0.66 13.3 0.051 D 700 1400 J 4.50 3.73 5.18 0.231 1.90 0.00 4.62 451 0.035 0.215 5.1E-04
AA-UW-5(FD) Shallow Upgradient 75 |[91.8 46.9 122 9.08 116 J 227 166 0.66 12.9 0.056 D 600 1390 J 4.58 3.86 5.31 0.232 1.90 0.00 4.73 4.68 0.035 0.208 5.6E-04
AA-UW-6 Shallow Upgradient 7.6 || 384 151 342 62.4 66.0 2240 201 0.57 8.80 0.05 D 3700 4280 19.2 124 14.9 1.60 1.08 0.00 46.6 5.66 0.030 0.142 5.0E-04
BEC-6 Shallow 7.0 || 575 L[| 256 720 48.4 58.0 J 2400 J| 1570 U 29.5 15 D 7300 5980 J 28.7 21.1 31.3 1.24 0.951 0.00 50.0 44.2 0.0 0.476 0.15
BEC-9 Shallow 7.1 || 716 283 514 49.2 134 1920 1290 0.62 40.4 0.27 5300 6650 35.7 233 22.4 1.26 2.20 0.00 40.0 36.3 0.033 0.653 2.7E-03
COH-1 Middle 8.2 | 490 L[ 8190 18700 6380 100 J 44600 J| 24800 U U U ||117000 155000 J 245 674 813 163 1.64 0.00 929 699 0.0 0.00 0.0
COH-2 Middle 7.5 || 560 7400 17000 L| 4830 95.0 35400 24600 J U U U 89900 85000 27.9 609 739 124 1.56 0.00 737 693 0.0 0.00 0.0
COH-2A Shallow 7.3 |f 332 207 1130 J| 45.9 350 J 1980 1410 0.76 1.10 5.4 D 3300 7510 J 16.6 17.0 49.2 1.17 5.74 0.00 41.2 39.7 0.040 0.0178 0.054
DBMW-1 Shallow 7.1 || 587 269 759 59.5 63.0 J 2930 1090 J| 0.61 9.50 6.7 D 8600 7490 29.3 22.1 33.0 1.52 1.03 0.00 61.0 30.7 0.032 0.153 0.067
DBMW-10 Shallow 5.3 || 223 88.7 273 63.6 J|89.6 J 985 J| 338 J| 0.59 9.80 0.5 D 3300 2800 J 11.1 7.29 11.9 1.63 1.47 0.00 20.5 9.52 0.031 0.158 5.0E-03
DBMW-11 Shallow 7.4 || 699 519 839 279 64.4 J 3040 J| 1870 U 19.8 14 BD || 5400 10400 J 34.9 42.7 36.5 7.14 1.06 0.00 63.3 52.7 0.0 0.320 0.14
DBMW-12 Shallow 6.1 || 573 581 668 315 67.6 J 3350 J| 1320 0.36 B 18.1 12 D 6600 8070 J 28.6 47.8 29.1 8.06 1.11 0.00 69.7 37.2 0.019 0.292 0.12
DBMW-12(FD) Shallow 6.2 || 562 504 578 264 67.6 J 3240 J| 1270 034 B 17.3 12 D 5800 8080 J 28.0 41.4 25.1 6.75 111 0.00 67.5 35.8 0.018 0.279 0.12
DBMW-13 Shallow 5.4 |[ 596 260 696 144 J| 48.0 J 2700 J| 901 J V] 16.9 9.7 D 7400 6660 J 29.7 21.4 30.3 3.68 0.787 0.00 56.2 25.4 0.0 0.273 0.097
DBMW-14 Shallow 5.5 || 626 228 644 142 J[58.0 J 2490 J| 912 J| 004 B 16.6 14 D 7100 6540 J 31.2 18.8 28.0 3.63 0.951 0.00 51.8 25.7 2.1E-03 0.268 0.14
DBMW-15 Shallow 7.5 || 559 204 501 108 53.6 J 2550 375 0.3 8.40 1.3 BD || 3700 5020 J 27.9 16.8 21.8 2.76 0.878 0.00 53.1 10.6 0.016 0.136 0.013
DBMW-16 Shallow 5.6 || 79.6 311 170 19.7 74.0 J 565 J| 148 J| 0.73 2.10 0.015 BD || 1070 1020 J 3.97 2.56 7.39 0.504 121 0.00 11.8 4.17 0.038 0.0339 1.5E-04
DBMW-17 Shallow 6.4 | 267 65.6 261 27.3 496 J 1130 J| 436 J| 056 1.90 0.012 B D 700 1100 J 13.3 5.39 11.4 0.698 8.13 0.00 235 1.23 0.029 0.0307 1.2E-04
DBMW-19 Shallow 5.5 | 593 307 705 95.1 166 J 2660 J| 1100 0.62 B 19.4 5.8 D 4300 7010 J 29.6 25.2 30.7 2.43 2.72 0.00 55.4 31.0 0.033 0.313 0.058
DBMW-2 Shallow 7.5 || 548 302 J| 981 J| 711 J| 682 J 3240 1240 0.54 7.00 7.5 D 6400 7590 27.3 24.8 42.7 1.82 1.12 0.00 67.5 34.9 0.028 0.113 0.075
DBMW-20 Shallow 6.9 || 580 244 585 120 122 ] 2120 961 0.22 17.4 3.2 BD || 4100 6060 J 28.9 20.1 25.4 3.07 2.00 0.00 44.1 27.1 0.012 0.281 0.032
DBMW-22 Shallow 6.9 | 484 L| 171 283 148 34.0 J 2400 J| 271 0.33 1.10 0.13 D 5000 4010 J 24.2 141 12.3 3.79 0.557 0.00 50.0 7.63 0.017 0.0178 1.3E-03
DBMW-22(FD) Shallow 6.8 || 478 L[| 170 286 147 332 J 2390 J| 269 0.25 1.10 0.13 D 5100 3990 J 23.9 14.0 12.4 3.76 0.544 0.00 49.8 7.58 0.013 0.0178 1.3E-03
DBMW-3 Shallow 7.6 || 562 367 J| 970 J| 104 J| 564 J 3230 1410 0.24 15.4 7.6 D 6600 8350 28.0 30.2 42.2 2.66 0.924 0.00 67.2 39.7 0.013 0.249 0.076
DBMW-4 Shallow 7.5 || 631 237 681 84.8 90.8 J 2610 952 0.092 B 27.7 4.1 D 4400 6590 J 315 19.5 29.6 2.17 1.49 0.00 54.3 26.8 4.8E-03 0.447 0.041
DBMW-5 Shallow 6.7 || 685 234 508 61.6 78.8 2310 959 0.12 26.1 2.8 6600 6140 34.2 19.2 22.1 1.58 1.29 0.00 48.1 27.0 6.3E-03 0.422 0.028
DBMW-7 Shallow 5.3 || 658 289 617 71.8 65.2 J 2410 1430 U 42.7 3.1 D 6900 7510 J 32.8 23.8 26.8 1.84 1.07 0.00 50.2 40.3 0.0 0.690 0.031
DBMW-7 (FD) Shallow 5.4 ([ 698 301 662 81.1 131 J 2420 1440 U 40.8 3.3 D 8100 7520 J 34.8 24.8 28.8 2.07 2.15 0.00 50.4 40.6 0.0 0.659 0.033
DBMW-8 Shallow 6.0 || 794 320 668 88.7 56.0 2190 1720 U 46.0 3.6 8000 7940 39.6 26.3 29.1 2.27 0.918 0.00 45.6 48.5 0.0 0.743 0.036
DBMW-9 Shallow 7.4 || 560 138 307 63.6 788 J 2010 J| 398 J| 0.58 16.6 1.3 D 6700 4360 J 27.9 11.3 134 1.63 1.29 0.00 41.8 11.2 0.031 0.268 0.013
DM-1 Shallow 5.8 || 570 168 570 13.8 273 J 2310 J| 346 0.77 19.1 0.27 BD || 2400 5020 J 28.4 13.8 24.8 0.353 4.47 0.00 48.1 9.75 0.041 0.309 2.7E-03
HMW-08 Shallow 6.0 || 781 194 509 74.9 400 1960 701 0.43 10.0 2.2 5900 5550 39.0 16.0 22.1 1.92 6.56 0.00 40.8 19.7 0.023 0.162 0.022
HMW-09 Shallow 8.2 || 639 L[| 247 872 80.5 132 J 2720 J| 1280 0.68 B 18.3 4.1 D 7800 5100 J 31.9 20.3 37.9 2.06 2.16 0.00 56.6 36.1 0.036 0.296 0.041
HMWWT-6 Shallow 7.7 || 134 753 J| 180 J| 6.6 J[79.6 J 435 375 0.66 15.3 0.069 D 1600 2240 6.69 6.19 7.83 0.169 1.30 0.00 9.06 10.6 0.035 0.247 6.9E-04
MCF-01A Deep 6.9 || 490 146 J| 417 J| 239 35.0 2530 121 0.24 U| 0.00017 J 3900 4240 24.5 12.0 18.1 0.611 0.574 0.00 52.7 3.41 0.013 0.00 1.7E-06
MCF-01B Shallow 7.2 | 111 63.9 391 10.7 127 889 271 0.65 1.90 0.7 D 1990 2740 5.54 5.25 17.0 0.274 2.08 0.00 185 7.63 0.034 0.0307 7.0E-03
MCF-02A Deep 7.6 |[21.2 6.49 166 J| 10.1 72.0 183 124 0.81 1.00 0.00051 1100 974 1.06 0.534 7.22 0.258 1.18 0.00 3.81 3.49 0.043 0.0162 5.1E-06
MCF-02B Middle 7.6 |[23.9 9.01 194  J| 9.49 98.0 263 97.5 1.3 1.40 0.00013 J 2200 1090 1.19 0.741 8.44 0.243 1.61 0.00 5.48 2.75 0.068 0.0226 1.3E-06
MCF-03A Deep 7.8 || 26.8 111 188 L[ 13 67.0 225 141 J| 0.85 2.20 0.0011 B D 700 1170 1.34 0.913 8.18 0.332 1.10 0.00 4.68 3.97 0.045 0.0355 1.1E-05
MCF-03B Shallow 7.8 || 150 88.2 532 12.9 130 1220 314 0.79 11.4 0.084 BD || 1900 3360 7.49 7.25 23.1 0.330 2.13 0.00 25.4 8.85 0.042 0.184 8.4E-04
MCF-04 Deep 7.3 || 496 131 719 90.9 41.0 2830 J| 416 0.44 U U 64700 5570 24.8 10.8 31.3 2.32 0.672 0.00 58.9 11.7 0.023 0.00 0.0
MCF-05 Middle 7.7 || 470 15300 19500 13300 127 80900 J| 30900 V] U U || 180000 105000 235 1.26E+03 848 340 2.08 0.00 1.68E+03 870 0.0 0.00 0.0
MCF-06A-R Deep 6.6 || 250 15800 37800 J| 10800 90.4 J 70700 62000 U U U |[[ 178000 137000 J 125 1.30E+03 | 1.64E+03 276 1.48 0.00 1.47E+03 | 1.75E+03 0.0 0.00 0.0
MCF-06B Shallow 8.2 [ 475 3760 4120 3860 94.0 19600 J| 8030 U 3.90 43 D 11500 39600 23.7 309 179 98.7 1.54 0.00 408 226 0.0 0.0630 0.043
MCF-06C Shallow 7.3 || 663 357 688 J| 217 66.0 J 2500 1720 U 47.0 4.1 BD || 6200 8740 J 33.1 29.4 29.9 5.55 1.08 0.00 52.1 48.5 0.0 0.759 0.041
MCF-07 Deep 7.0 || 434 15200 29500 J| 11900 137 J 83300 41500 U Ul 0.093 D [[166000 127000 J 21.7 1.25E+03 | 1.28E+03 304 2.25 0.00 1.73E+03 | 1.17E+03 0.0 0.00 9.3E-04
MCF-08A Deep 7.3 || 608 5650 26200 3010 98.4 J 26200 51200 J U U U 99800 116000 30.3 465 1.14E+03 77.0 1.61 0.00 545 1.44E+03 0.0 0.00 0.0
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Summary of Cation-Anion Balance and Related Calculations
2009 Groundwater Sampling Event - BMI Common Areas - Eastside

Well Zone pH Major lon Chemistry Data Input TDS and EC Input meq/l Calculations
Ca Mg Na K HCO; | CO; SO, Cl F NO; ClO, TDS EC Ca Mg Na K HCO; CO; SO, Cl F NO3 ClO,
Measured | Measured 20.04 12.16 22.99 39.10 61.02 30.01 48.03 35.50 19.00 61.91 99.50
(mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq)
(mg/l) (mgll) (mg/l) (mgll) (mg/l) | (mg/l) | (mgll) (mgll) (mgll) (mg/l) (mg/l) (mg/L) [(umhos/cm)|| (meqg/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meg/l) (meq/l)
MCF-08B-R Middle 7.2 || 509 1890 5790 J| 837 70.0 11400 7830 U U|[ 0.00013 J 24800 31400 25.4 155 252 21.4 1.15 0.00 237 221 0.0 0.00 1.3E-06
MCF-08B-R (FD) Middle 7.4 | 507 1800 5570 J| 793 76.0 10900 7660 U|[ 0.0980 B| 0.00024 J 30700 32900 25.3 148 242 20.3 1.25 0.00 227 216 0.0 1.58E-03 | 2.4E-06
MCF-09A Deep 7.4 || 488 1880 5180 650 81.0 15900 5110 U U U 22100 27100 24.4 155 225 16.6 1.33 0.00 331 144 0.0 0.00 0.0
MCF-09B Middle 7.3 || 445 123 401 45 71.0 2150 149 0.72 0.0230 V] 3000 3910 22.2 10.1 17.4 1.15 1.16 0.00 44.8 4.20 0.038 | 3.72E-04 0.0
MCF-09B(FD) Middle 7.3 || 431 118 389 42.8 70.0 2120 146 0.79 U U 2200 3920 215 9.70 16.9 1.09 1.15 0.00 44.1 4.11 0.042 0.00 0.0
MCF-10A Deep 7.8 || 528 235 1320 176 36.0 J 3920 1620 J| 0.2 U| 0.000031 J 4200 9430 26.3 19.3 57.4 4.50 0.590 0.00 81.6 45.6 0.011 0.00 3.1E-07
MCF-10B Middle 7.5 || 253 102 237 38.9 51.0 1140 205 0.39 0.0930 0.00032 J 2200 2700 12.6 8.39 10.3 0.995 0.836 0.00 23.7 5.77 0.021 1.50E-03 | 3.2E-06
MCF-11 Middle 7.4 || 425 129 459 63.5 100 1960 348 1.2 U 0.1 U 2700 4190 21.2 10.6 20.0 1.62 1.64 0.00 40.8 9.80 0.063 0.00 1.0E-03
MCF-12A Deep 7.4 | 518 204 1040 398 77.0 3440 931 0.32 U| 0.000049 J 7300 7820 25.8 16.8 45.2 10.2 1.26 0.00 71.6 26.2 0.017 0.00 4.9E-07
MCF-12B Shallow 7.4 || 302 136 326 J| 82 58.0 1560 317 0.52 6.60 4 D 2900 3640 15.1 11.2 14.2 2.10 0.951 0.00 325 8.93 0.027 0.107 0.040
MCF-12C Middle 7.2 || 209 82.5 207 J| 73.9 72.0 1230 115 0.47 1.50 0.43 D 1000 2520 104 6.78 9.00 1.89 1.18 0.00 25.6 3.24 0.025 0.0242 | 4.3E-03
MCF-16A Deep 75 || 514 8640 4310 16500 122 53300 3440 uJ uJ UJ || 78800 63500 25.6 711 187 422 2.00 0.00 1.11E+03 96.9 0.0 0.00 0.0
MCF-16B Middle 7.8 || 543 6020 3360 16300 146 J 42800 2450 U U|[ 0.0055 JBD|l 64300 55700 J 27.1 495 146 417 2.39 0.00 891 69.0 0.0 0.00 5.5E-05
MCF-16C Shallow 7.4 | 601 600 602 308 83.6 J 6290 1050 043 B 16.6 8.7 BD || 11500 11200 J 30.0 49.3 26.2 7.88 1.37 0.00 131 29.6 0.023 0.268 0.087
MCF-17A Deep 7.1 || 666 2930 18200 2020 43.6 14400 28200 U U 76000 78200 33.2 241 792 51.7 0.715 0.00 300 794 0.0 0.00 0.0
MCF-18A Deep 6.4 (2670 2680 58900 J| 7090 28.0 J 3590 114000 U U|[ 0.0061 JD || 163000 196000 J 133 220 2.56E+03 181 0.459 0.00 74.7 3.21E+03 0.0 0.00 6.1E-05
MCF-18A (FD) Deep 6.1 (2660 2760 60000 J| 7310 276 J 3500 112000 U U|[ 0.0092 JD || 173000 195000 J 133 227 2.61E+03 187 0.452 0.00 72.9 3.15E+03 0.0 0.00 9.2E-05
MCF-19A Deep 7.6 || 417 9270 J[ 20600 J| 4920 J| 116 J 56400 31900 U U U || 115000 100000 20.8 762 896 126 1.90 0.00 1.17E+03 899 0.0 0.00 0.0
MCF-19A FD Deep 7.6 || 467 10300 J| 23600 J| 5410 J| 116 J 58200 33000 U U U || 119000 101000 23.3 847 1.03E+03 138 1.90 0.00 1.21E+03 930 0.0 0.00 0.0
MCF-20A Deep 6.8 || 392 12200 J| 29500 J| 9470 J| 90.0 J 70100 61300 U U U || 174000 3840 19.6 1.00E+03 | 1.28E+03 242 1.47 0.00 1.46E+03 | 1.73E+03 0.0 0.00 0.0
MCF-21A Deep 7.2 || 574 12700 14900 12900 135 68600 16300 U U U || 119000 86900 28.6 1.04E+03 648 330 2.21 0.00 1.43E+03 459 0.0 0.00 0.0
MCF-22A Deep 6.8 [ 521 J| 109 J| 268 J| 119 J[79.2 J 2450 J| 134 0.68 U U 4400 3800 J 26.0 8.96 11.7 3.04 1.30 0.00 51.0 3.77 0.036 0.00 0.0
MCF-23A Deep 6.0 || 512 J| 7400 14700 J| 3620 824 J 37700 J| 15800 U V] V] 77300 68500 J 25.5 609 639 92.6 1.35 0.00 785 445 0.0 0.00 0.0
MCF-24A Deep 6.2 || 512 12200 7950 15300 141 75100 J| 10600 U U U 5300 77400 255 1.00E+03 346 391 231 0.00 1.56E+03 299 0.0 0.00 0.0
MCF-24B Middle 6.3 || 324 J| 2520 1470 J| 4750 134 J 17400 J| 1460 U| 0.590 0.0045 JD || 27500 25500 J 16.2 207 63.9 121 2.20 0.00 362 41.1 0.0 9.53E-03 | 4.5E-05
MCF-25A Deep 6.3 || 470 157 1060 162 75.0 3660 J| 601 0.25 U U [f 148000 9220 235 12.9 46.1 4.14 1.23 0.00 76.2 16.9 0.013 0.00 0.0
MCF-27 Deep 7.8 |[ 69.2 21.7 235 13.3 68.0 J 477 89.8 0.75 0.950 0.00079 600 1530 J 3.45 1.78 10.2 0.340 1.11 0.00 9.93 2.53 0.039 0.0153 7.9E-06
MCF-28A Deep 8.6 (1590 3850 40600 6740 64.0 33 6880 105000 uJ uJf o0.017 188000 191000 79.3 317 1.77E+03 172 1.05 1.09 143 2.96E+03 0.0 0.00 1.7E-04
MCF-28B Middle 7.4 || 565 3850 9880 2190 80.4 J 22900 J| 14800 U U U 45300 54900 J 28.2 317 430 56.0 1.32 0.00 477 417 0.0 0.00 0.0
MCF-29A Deep 7.9 |f 542 7850 34100 9800 83.2 39200 61600 U U [[161000 139000 27.0 646 1.48E+03 251 1.36 0.00 816 1.74E+03 0.0 0.00 0.0
MCF-29B Middle 7.5 || 538 J| 9910 J| 24800 J|11500 J| 116 J 53200 J| 35100 U U U [f119000 107000 J 26.8 815 1.08E+03 294 1.90 0.00 1.11E+03 989 0.0 0.00 0.0
MCF-30A Deep 8.6 || 571 J| 8700 41200 J| 8690 147 J|102 J| 27400 J| 99600 U U U [[175000 180000 J 28.5 715 1.79E+03 222 241 3.40 570 2.81E+03 0.0 0.00 0.0
MCF-30B Middle 8.8 | 470 J[ 11700 31100 J| 9990 186 J|120 J| 66700 J| 58700 U U U [[168000 137000 J 235 962 1.35E+03 255 3.05 4.00 1.39E+03 | 1.65E+03 0.0 0.00 0.0
MCF-31A Deep 7.0 || 442 14000 43500 7770 119 55200 85700 1.0 0.500 0.0057 J |[185000 158000 221 1.15E+03 | 1.89E+03 199 1.95 0.00 1.15E+03 | 2.41E+03| 0.053 | 8.08E-03 | 5.7E-05
MCF-31B Middle 7.4 |[ 615 J| 7160 J| 24300 J| 4230 J| 126 J 31100 J| 38400 U U U 89700 98400 J 30.7 589 1.06E+03 108 2.06 0.00 648 1.08E+03 0.0 0.00 0.0
MCF-32B Middle 6.0 || 518 164 494 142 62.8 J 3190 J| 342 J| 0.23 9.20E-03 B| 0.019 BD || 2900 3210 J 25.8 135 215 3.63 1.03 0.00 66.4 9.63 0.012 1.49E-04 | 1.9E-04
MW-13 Shallow 7.0 || 526 207 531 J| 117 128 J 2070 908 J| 051 21.0 21 D 3700 5840 J 26.2 17.0 23.1 2.99 2.10 0.00 43.1 25.6 0.027 0.339 0.021
MW-15 Shallow 7.3 || 409 184 710 J| 743 151 J 2450 472 J| 25 0.0260 0.000084 J 4300 5170 J 20.4 15.1 30.9 1.90 2.47 0.00 51.0 13.3 0.13 4.20E-04 | 8.4E-07
MW-3 Shallow 7.4 || 443 202 769 J| 76.3 89.0 J 1990 1200 1.1 U 0.1 BD || 3100 6840 J 22.1 16.6 33.4 1.95 1.46 0.00 41.4 33.8 0.058 0.00 1.0E-03
MWwW-4 Shallow 7.4 |f 518 974 2140 808 69.0 J 6880 4910 0.36 B 13.8 9.4 D 14400 17200 J 25.8 80.1 93.1 20.7 1.13 0.00 143 138 0.019 0.223 0.094
PC-108 Shallow 6.2 | 263 95.6 641 19.7 420 J 780 827 1.1 U| 0.00064 1700 4430 J 13.1 7.86 27.9 0.504 6.88 0.00 16.2 23.3 0.058 0.00 6.4E-06
PC-2 Shallow 7.4 || 453 305 989 J| 60.6 87.0 2960 1130 0.59 114 4.8 D 6000 7460 22.6 25.1 43.0 1.55 1.43 0.00 61.6 31.8 0.031 0.184 0.048
PC-24 Shallow 7.1 || 835 379 1750 J| 241 83.0 2100 3630 J| 08 B 39.2 19 D 9800 13400 41.7 31.2 76.1 0.616 1.36 0.00 43.7 102 0.042 0.633 0.19
PC-28 Shallow 7.4 || 628 231 1130 J| 10.6 93.0 2870 1200 J| 077 B 41.9 500 D 6600 8440 31.3 19.0 49.2 0.271 1.52 0.00 59.8 33.8 0.041 0.677 5.0
PC-4 Shallow 7.0 || 574 341 1160 J| 129 95.0 3110 1630 0.42 25.8 7.5 D 7400 9140 28.6 28.0 50.5 3.30 1.56 0.00 64.8 45.9 0.022 0.417 0.075
PC-67 Shallow 5.6 | 709 349 2940 J| 25.2 144 ] 3120 4300 14 48.0 53 B D || 11000 18400 J 35.4 28.7 128 0.645 2.36 0.00 65.0 121 0.074 0.775 0.53
PC-76 Shallow 7.4 || 418 232 649 J| 37.1 187 J 2010 908 0.93 2.70 0.84 D 4400 5820 J 20.9 19.1 28.2 0.949 3.06 0.00 41.8 25.6 0.049 0.0436 8.4E-03
PC-79 Shallow 7.3 || 282 112 558 225 202 1110 687 1.1 0.640 3 D 4400 4330 141 9.21 24.3 0.575 3.31 0.00 231 19.4 0.058 0.0103 0.030
PC-80 Shallow 7.3 || 191 48.9 480 20.3 284 614 494 1.7 0.0120 0.038 D 2500 3210 9.53 4.02 20.9 0.519 4.65 0.00 12.8 13.9 0.089 1.94E-04 | 3.8E-04
PC-81 Shallow 7.3 || 121 54.9 725 27.4 324 J 971 703 3.7 0.0190 B 0.02 U 1300 3960 6.04 4.51 315 0.701 5.31 0.00 20.2 19.8 0.19 3.07E-04 | 2.0E-04
PC-88 Shallow 7.1 || 263 109 1150 30.1 271 J 1320 1460 15 6.10 7.5 D 5700 6320 131 8.96 50.0 0.770 4.44 0.00 275 41.1 0.079 0.0985 0.075
PC-94 Shallow 7.1 || 628 259 780 J| 615 116 J 2700 1190 0.66 19.3 5.7 BD || 3100 7790 J 31.3 21.3 33.9 157 1.90 0.00 56.2 335 0.035 0.312 0.057
POD2-R Shallow 7.4 | 685 235 1080 27.7 103 J 2560 1570 0.92 20.7 7.9 D 5500 8870 J 34.2 19.3 47.0 0.708 1.69 0.00 53.3 44.2 0.048 0.334 0.079
POD-8 Shallow 6.9 || 370 225 J| 539 J| 325 J| 197 J 1900 753 0.72 25.4 0.31 D 900 5270 18.5 18.5 23.4 0.831 3.23 0.00 39.6 21.2 0.038 0.410 3.1E-03
POU-3 Shallow 7.4 || 806 378 1740 33.7 64.8 J 2460 2530 U 12.2 27 D 7600 11200 J 40.2 31.1 75.7 0.862 1.06 0.00 51.2 71.3 0.0 0.197 0.27
WMWS5.58SD Shallow 7.5 || 473 11600 21300 J| 14800 304 J 67700 28000 U U| 0.083 B D || 142000 112000 J 23.6 954 926 379 4.98 0.00 1.41E+03 789 0.0 0.00 8.3E-04
WMWS5.58SD (FD) Shallow 7.5 || 424 9080 17000 J| 11700 305 J 67600 28400 U u| 0.067 B D || 138000 114000 J 21.2 747 739 299 5.00 0.00 1.41E+03 800 0.0 0.00 6.7E-04
WMWS5.58SI Shallow 7.5 || 146 59.4 J| 369 J| 289 J| 176 J 600 379 1.1 10.6 0.37 D 1100 133000 7.29 4.88 16.1 0.739 2.88 0.00 125 10.7 0.058 0.171 3.7E-03
WMWS5.58SS Shallow 75 || 117 523 J| 252 J| 28 J| 153 J 503 307 0.86 13.9 0.012 D 1000 2220 5.84 4.30 11.0 0.716 2.51 0.00 10.5 8.65 0.045 0.225 1.2E-04
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Well Cation-Anion Balance Tests TDS Checks Lab TDS and EC Qualifier
Sum Cations | Sum Anions (Cat-An)/ Acceptable TDS Sum Lab/Sum | Acceptable [[Lab TDS/EC| Acceptable
(Cat+An) Variance Ratio Ratio Ratio Range
<5% (3) 1.0-1.2 0.55-0.70
(meq/l) (meg/l) (%) (mgll) - -
AA-01 51 56 4.6 PASS 3413 11 PASS 0.83 FAIL J-TDS
AA-07 31 29 41 PASS 1899 1.3 FAIL 0.89 FAIL J-TDS
AA-08 69 68 0.7 PASS 4256 0.82 FAIL 0.60 PASS J-TDS
AA-09 92 92 0.0 PASS 5808 11 PASS 0.89 FAIL J-TDS
AA-10 65 69 3.0 PASS 4205 0.98 FAIL 0.70 PASS J-TDS
AA-13 42 48 6.3 FAIL 2967 0.61 FAIL 0.50 FAIL R-CAB&TDS
AA-18 17 16 4.3 PASS 1018 0.34 FAIL 0.20 FAIL J-TDS
AA-20 87 85 1.0 PASS 5440 1.2 PASS 0.84 FAIL J-TDS
AA-21 84 90 35 PASS 5531 1.0 PASS 0.79 FAIL J-TDS
AA-22 62 60 1.6 PASS 3861 0.93 FAIL 0.75 FAIL J-TDS
AA-23R 64 67 24 PASS 4156 0.58 FAIL 0.40 FAIL J-TDS
AA-26 37 34 3.3 PASS 2253 0.27 FAIL 0.18 FAIL J-TDS
AA-27 65 63 1.8 PASS 4081 0.81 FAIL 0.66 PASS J-TDS
AA-30 97 103 3.2 PASS 6248 0.80 FAIL 0.58 PASS J-TDS
AA-UW-1 61 58 21 PASS 3747 0.83 FAIL 0.66 PASS J-TDS
AA-UW-2 55 58 25 PASS 3603 1.2 PASS 0.89 FAIL J-TDS
AA-UW-3 78 77 0.5 PASS 5160 0.68 FAIL 0.35 FAIL J-TDS
AA-UW-4 76 71 3.7 PASS 4814 0.89 FAIL 0.75 FAIL J-TDS
AA-UW-4(FD) 76 71 3.0 PASS 4815 0.77 FAIL 0.65 PASS J-TDS
AA-UW-5 14 11 9.5 FAIL 729 0.96 FAIL 0.50 FAIL R-CAB&TDS
AA-UW-5(FD) 14 12 9.5 FAIL 746 0.80 FAIL 0.43 FAIL R-CAB&TDS
AA-UW-6 48 54 5.4 FAIL 3429 11 PASS 0.86 FAIL R-CAB&TDS
BEC-6 82 96 7.6 FAIL 5649 1.3 FAIL 1.2 FAIL R-CAB&TDS
BEC-9 83 79 2.1 PASS 4894 11 PASS 0.80 FAIL J-TDS
COH-1 1675 1629 1.4 PASS 1 103220 1.1 PASS 0.75 FAIL J-TDS
COH-2 1499 1432 2.3 PASS 1 89847 1.0 PASS 1.1 FAIL J-TDS
COH-2A 84 87 1.7 PASS 5322 0.62 FAIL 0.44 FAIL J-TDS
DBMW-1 86 93 3.9 PASS 5749 15 FAIL 1.1 FAIL J-TDS
DBMW-10 32 32 0.4 PASS 2036 1.6 FAIL 1.2 FAIL J-TDS
DBMW-11 121 117 1.6 PASS 7318 0.74 FAIL 0.52 FAIL J-TDS
DBMW-12 113 108 2.3 PASS 6878 0.96 FAIL 0.82 FAIL J-TDS
DBMW-12(FD) 101 105 1.6 PASS 6488 0.89 FAIL 0.72 FAIL J-TDS
DBMW-13 85 83 1.4 PASS 5352 1.4 FAIL 1.1 FAIL J-TDS
DBMW-14 82 79 1.7 PASS 5107 1.4 FAIL 11 FAIL J-TDS
DBMW-15 69 65 3.4 PASS 4339 0.85 FAIL 0.74 FAIL J-TDS
DBMW-16 14 17 8.8 FAIL 1061 1.0 PASS 1.0 FAIL R-CAB&TDS
DBMW-17 31 33 3.4 PASS 2095 0.33 FAIL 0.64 PASS J-TDS
DBMW-19 88 89 0.9 PASS 5586 0.77 FAIL 0.61 PASS J-TDS
DBMW-2 97 104 3.5 PASS 6438 0.99 FAIL 0.84 FAIL J-TDS
DBMW-20 78 74 2.6 PASS 4704 0.87 FAIL 0.68 PASS J-TDS
DBMW-22 54 58 3.5 PASS 3779 13 FAIL 1.2 FAIL J-TDS
DBMW-22(FD) 54 58 35 PASS 3761 1.4 FAIL 1.3 FAIL J-TDS
DBMW-3 103 108 2.4 PASS 6700 0.99 FAIL 0.79 FAIL J-TDS
DBMW-4 83 83 0.2 PASS 5282 0.83 FAIL 0.67 PASS J-TDS
DBMW-5 7 77 0.2 PASS 4834 1.4 FAIL 1.1 FAIL J-TDS
DBMW-7 85 92 3.9 PASS 5561 1.2 FAIL 0.92 FAIL J-TDS
DBMW-7 (FD) 90 94 1.8 PASS 5725 1.4 FAIL 1.1 FAIL J-TDS
DBMW-8 97 96 0.8 PASS 5864 1.4 FAIL 1.0 FAIL J-TDS
DBMW-9 54 55 0.4 PASS 3542 1.9 FAIL 1.5 FAIL J-TDS
DM-1 67 63 3.6 PASS 4162 0.58 FAIL 0.48 FAIL J-TDS
HMW-08 79 67 8.0 FAIL 4473 13 FAIL 1.1 FAIL R-CAB&TDS
HMW-09 92 95 1.6 PASS 5941 1.3 FAIL 15 FAIL J-TDS
HMWWT-6 21 21 0.8 PASS 1270 1.3 FAIL 0.71 FAIL J-TDS
MCF-01A 55 57 1.3 PASS 3749 1.0 PASS 0.92 FAIL J-TDS
MCF-01B 28 28 0.4 PASS 1816 11 PASS 0.73 FAIL J-TDS
MCF-02A 9 9 3.0 FAIL 556 2.0 FAIL 1.1 FAIL R-CAB&TDS
MCF-02B 11 10 3.4 FAIL 658 33 FAIL 2.0 FAIL R-CAB&TDS
MCF-03A 11 10 4.5 FAIL 648 1.1 PASS 0.60 PASS J-CAB
MCF-03B 38 37 2.1 PASS 2407 0.79 FAIL 0.57 PASS J-TDS
MCF-04 69 71 1.6 PASS 4708 14 FAIL 12 FAIL J-TDS
MCF-05 2470 2557 1.7 PASS 1 160446 11 PASS 1.7 FAIL J-TDS
MCF-06A-R 3232 3220 0.2 PASS 1 197404 0.90 FAIL 1.3 FAIL J-TDS
MCF-06B 611 636 2.0 PASS 39910 0.29 FAIL 0.29 FAIL J-TDS
MCF-06C 98 102 2.2 PASS 6236 0.99 FAIL 0.71 FAIL J-TDS
MCF-07 2859 2906 0.8 PASS 1 181916 0.91 FAIL 13 FAIL J-TDS
MCF-08A 1712 1989 7.5 FAIL 1 112927 0.88 FAIL 0.86 FAIL R-CAB&TDS
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Well Cation-Anion Balance Tests TDS Checks Lab TDS and EC Qualifier
Sum Cations | Sum Anions (Cat-An)/ Acceptable TDS Sum Lab/Sum | Acceptable [[Lab TDS/EC| Acceptable
(Cat+An) Variance Ratio Ratio Ratio Range
<5% (3) 10-1.2 0.55-0.70
(meg/l) (meq/l) (%) (mgll) - -
MCF-08B-R 454 459 0.5 PASS 28298 0.88 FAIL 0.79 FAIL J-TDS
MCF-08B-R (FD) 436 444 0.9 PASS 27276 1.1 PASS 0.93 FAIL J-TDS
MCF-09A 421 476 6.2 FAIL 29257 0.76 FAIL 0.82 FAIL R-CAB&TDS
MCF-09B 51 50 0.7 PASS 3356 0.89 FAIL 0.77 FAIL J-TDS
MCF-09B(FD) 49 49 0.2 PASS 3290 0.67 FAIL 0.56 PASS J-TDS
MCF-10A 108 128 8.6 FAIL 7821 0.54 FAIL 0.45 FAIL R-CAB&TDS
MCF-10B 32 30 3.1 PASS 2007 11 PASS 0.81 FAIL J-TDS
MCF-11 53 52 1.0 PASS 3446 0.78 FAIL 0.64 PASS J-TDS
MCF-12A 98 99 0.6 PASS 6578 11 PASS 0.93 FAIL J-TDS
MCF-12B 43 43 0.0 PASS 2769 1.0 PASS 0.80 FAIL J-TDS
MCF-12C 28 30 34 PASS 1963 0.51 FAIL 0.40 FAIL J-TDS
MCF-16A 1346 1209 5.4 FAIL 1 86777 0.91 FAIL 1.2 FAIL R-CAB&TDS
MCF-16B 1085 963 6.0 FAIL 1 71561 0.90 FAIL 1.2 FAIL R-CAB&TDS
MCF-16C 113 162 17.7 FAIL 9527 1.2 FAIL 1.0 FAIL R-CAB&TDS
MCF-17A 1117 1095 1.0 PASS 1 66442 1.1 PASS 0.97 FAIL J-TDS
MCF-18A 3097 3286 3.0 PASS 1 188947 0.86 FAIL 0.83 FAIL J-TDS
MCF-18A (FD) 3156 3228 1.1 PASS 1 188247 0.92 FAIL 0.89 FAIL J-TDS
MCF-19A 1805 2075 7.0 FAIL 1 123577 0.93 FAIL 1.2 FAIL R-CAB&TDS
MCF-19A FD 2035 2143 2.6 PASS 1 131047 0.91 FAIL 1.2 FAIL J-TDS
MCF-20A 2548 3188 111 FAIL 1 183016 0.95 FAIL 45 FAIL R-CAB&TDS
MCF-21A 2051 1890 4.1 PASS 1 126055 0.94 FAIL 1.4 FAIL J-TDS
MCF-22A 50 56 6.1 FAIL 3649 1.2 FAIL 1.2 FAIL R-CAB&TDS
MCF-23A 1366 1231 52 FAIL 1 79781 0.97 FAIL 1.1 FAIL R-CAB&TDS
MCF-24A 1766 1865 2.7 PASS 1 121747 0.044 FAIL 0.068 FAIL J-TDS
MCF-24B 409 406 0.4 PASS 28005 0.98 FAIL 1.1 FAIL J-TDS
MCF-25A 87 94 4.3 PASS 6155 24 FAIL 16 FAIL J-TDS
MCF-27 16 14 7.4 FAIL 949 0.63 FAIL 0.39 FAIL R-CAB&TDS
MCF-28A 2334 3103 14.1 FAIL 1 164718 1.1 PASS 0.98 FAIL R-CAB&TDS
MCF-28B 831 895 3.7 PASS 1 54233 0.84 FAIL 0.83 FAIL J-TDS
MCF-29A 2406 2553 2.9 PASS 1 153142 1.1 PASS 1.2 FAIL J-TDS
MCF-29B 2215 2098 2.7 PASS 1 135118 0.88 FAIL 1.1 FAIL J-TDS
MCF-30A 2758 3382 10.2 FAIL 1 186310 0.94 FAIL 0.97 FAIL R-CAB&TDS
MCF-30B 2594 3049 8.1 FAIL 1 178844 0.94 FAIL 1.2 FAIL R-CAB&TDS
MCF-31A 3264 3565 4.4 PASS 1 206685 0.90 FAIL 1.2 FAIL J-TDS
MCF-31B 1785 1731 1.5 PASS 1 105881 0.85 FAIL 0.91 FAIL J-TDS
MCF-32B 64 77 8.9 FAIL 4888 0.59 FAIL 0.90 FAIL R-CAB&TDS
MW-13 69 71 1.3 PASS 4459 0.83 FAIL 0.63 PASS J-TDS
MW-15 68 67 1.0 PASS 4392 0.98 FAIL 0.83 FAIL J-TDS
MW-3 74 77 1.7 PASS 4735 0.65 FAIL 0.45 FAIL J-TDS
MW-4 220 283 12.6 FAIL 16295 0.88 FAIL 0.84 FAIL R-CAB&TDS
PC-108 49 46 3.0 PASS 2879 0.59 FAIL 0.38 FAIL J-TDS
PC-2 92 95 1.5 PASS 5967 1.0 PASS 0.80 FAIL J-TDS
PC-24 150 148 0.5 PASS 8827 1.1 PASS 0.73 FAIL J-TDS
PC-28 100 101 0.5 PASS 6668 0.99 FAIL 0.78 FAIL J-TDS
PC-4 110 113 1.0 PASS 7035 1.1 PASS 0.81 FAIL J-TDS
PC-67 193 190 0.7 PASS 11632 0.95 FAIL 0.60 PASS J-TDS
PC-76 69 71 1.1 PASS 4371 1.0 PASS 0.76 FAIL J-TDS
PC-79 48 46 24 PASS 2897 15 FAIL 1.0 FAIL J-TDS
PC-80 35 31 53 FAIL 2020 1.2 FAIL 0.78 FAIL R-CAB&TDS
PC-81 43 46 3.1 PASS 2800 0.46 FAIL 0.33 FAIL J-TDS
PC-88 73 73 0.3 PASS 4510 1.3 FAIL 0.90 FAIL J-TDS
PC-94 88 92 2.2 PASS 5714 0.54 FAIL 0.40 FAIL J-TDS
POD2-R 101 100 0.8 PASS 6249 0.88 FAIL 0.62 PASS J-TDS
POD-8 61 64 2.6 PASS 3964 0.23 FAIL 0.17 FAIL J-TDS
POU-3 148 124 8.8 FAIL 8026 0.95 FAIL 0.68 PASS R-CAB&TDS
WMWS5.58SD 2283 2203 1.8 PASS 1 144055 0.99 FAIL 1.3 FAIL J-TDS
WMWS5.58SD (FD) 1807 2212 10.1 FAIL 1 134387 1.0 PASS 1.2 FAIL R-CAB&TDS
WMWS5.58SI 29 26 4.8 PASS 1700 0.65 FAIL 8.3E-03 FAIL J-TDS
WMW5.58SS 22 22 0.2 PASS 1366 0.73 FAIL 0.45 FAIL J-TDS
Total Samples: 125 125 125
Passing: 96 26 18
Failing: 29 99 107
% Usable 75.86
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Summary of Cation-Anion Balance and Related Calculations
2009 Groundwater Sampling Event - BMI Common Areas - Eastside
Large Anion Sum Cation-Anion Balance

\Well pH Major lon Chemistry Data Input TDS and Temperature Density molality (mol/kg) Calculations Cation-Anion Balance Tests
Ca Mg Na K HCO; CO3 SO, Cl F NO; Clo, Temperature TDS Density Ca Mg Na K HCO; CO3 SO, Cl F NO3 CIO, Sum Cation | Sum Anions Charge Acceptable
Measured Measured Calculated [[ 40.078 24.305 22.9898 | 39.0983 | 61.0168 | 60.089 96.0626 35.453 18.998 62.0049 | 99.4506 (molality * (molality * Balance Variance
(g/mol) (g/mol) (g/mol) (g/mol) (g/mol) (g/mol) (g/mol) (g/mol) (g/mol) (g/mol) (g/mol) valence) valence) Error <5%°?
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) © (mg/L) (kg/L) (mol/kg) | (mol/kg) | (mol/kg) | (mol/kg) | (mol/kg) | (mol/kg) | (mol/kg) | (mol/kg) | (mol/kg) [ (mol/kg) [ (mol/kg) (meg/kg) (meg/kg) (%)

COH-1 8.2 || 490 L 8190 18700 6380 100 J 44600 J | 24800 U V] U 23.0 117000 1.088 0.0112 0.310 0.748 0.150 1.51E-03 0.00 0.427 0.643 0.0 0.00 0.0 154 1.50 1.4 PASS
COH-2 7.5 || 560 7400 17000 L 4830 95 35400 24600 J U V] U 26.6 89900 1.065 0.0131 0.286 0.694 0.116 1.46E-03 0.00 0.346 0.651 0.0 0.00 0.0 141 1.34 23 PASS
MCF-05 7.7 || 470 15300 19500 13300 127 80900 J | 30900 U V] U 28.53 180000 1.138 0.0103 0.553 0.746 0.299 1.83E-03 0.00 0.740 0.766 0.0 0.00 0.0 217 2.25 1.7 PASS
MCF-06A-R 6.6 || 250 15800 37800 J 10800 90.4 J 70700 62000 U V] U 2) 178000 1.138 5.48E-03 0.571 1.44 0.243 1.30E-03 0.00 0.646 1.54 0.0 0.00 0.0 2.84 2.83 0.17 PASS
MCF-07 7.0 || 434 15200 29500 J 11900 137 J 83300 41500 U V] 0.093 D 25.4 166000 1.127 9.61E-03 0.555 1.14 0.270 1.99E-03 0.00 0.769 1.04 0.0 0.00 8.3E-07 2.54 2.58 0.82 PASS
MCF-08A 7.3 || 608 5650 26200 3010 98.4 J 26200 51200 J U V] U 29.2 99800 1.072 0.0142 0.217 1.06 0.0718 | 1.50E-03 0.00 0.254 1.35 0.0 0.00 0.0 1.60 1.86 7.5 FAIL
MCF-16A 7.5 || 514 8640 4310 16500 122 53300 3440 uJ [UN] uJ 26.5 78800 1.056 0.0121 0.337 0.178 0.400 1.89E-03 0.00 0.525 0.0919 0.0 0.00 0.0 1.27 114 5.4 FAIL
MCF-16B 7.8 || 543 6020 3360 16300 146 J 42800 2450 U V] 0.0055 JBDJ| 29.33 64300 1.044 0.0130 0.237 0.140 0.399 2.29E-03 0.00 0.427 0.0662 0.0 0.00 5.3E-08 1.04 0.92 6.0 FAIL
MCF-17A 7.1 || 666 2930 18200 2020 43.6 14400 28200 V] u 26.2 76000 1.054 0.0158 0.114 0.751 0.0490 | 6.78E-04 0.00 0.142 0.755 0.0 0.00 0.0 1.06 1.04 0.98 PASS
MCF-18A 6.4 || 2670 2680 58900 J 7090 28 J 3590 114000 U V] 0.0061 JD 23.7 163000 1.126 0.0592 0.0980 2.28 0.161 | 4.08E-04 0.00 0.0332 2.86 0.0 0.00 5.4E-08 275 2.92 3.0 PASS
MCF-18A (FD) 6.1 || 2660 2760 60000 J 7310 27.6 J 3500 112000 U V] 0.0092 JD 23.7 173000 1.134 0.0585 0.100 2.30 0.165 | 3.99E-04 0.00 0.0321 2.79 0.0 0.00 8.2E-08 2.78 2.85 1.2 PASS
MCF-19A 7.6 || 417 9270 J| 20600 J 4920 J 116 J 56400 31900 U V] U 28.51 115000 1.084 9.60E-03 0.352 0.827 0.116 1.75E-03 0.00 0.542 0.830 0.0 0.00 0.0 167 191 7.0 FAIL
MCF-19A FD 7.6 || 467 10300 J| 23600 J 5410 J 116 J 58200 33000 u V] U 28.51 119000 1.087 0.0107 0.390 0.944 0.127 1.75E-03 0.00 0.557 0.856 0.0 0.00 0.0 1.87 197 2.6 PASS
MCF-20A 6.8 || 392 12200 J| 29500 J 9470 J 90 J 70100 61300 U V] U ) 174000 1.135 8.62E-03 0.442 1.13 0.213 1.30E-03 0.00 0.643 1.52 0.0 0.00 0.0 2.25 281 11 FAIL
MCF-21A 7.2 || 574 12700 14900 12900 135 68600 16300 u V] u 28.33 119000 1.087 0.0132 0.481 0.596 0.303 | 2.03E-03 0.00 0.657 0.423 0.0 0.00 0.0 1.89 1.74 4.1 PASS
MCF-23A 6.0 || 512 J 7400 14700 J 3620 82.4 J 37700 J | 15800 U V] U 255 77300 1.056 0.0121 0.288 0.606 0.0877 | 1.28E-03 0.00 0.372 0.422 0.0 0.00 0.0 1.29 117 5.2 FAIL
MCF-24A 6.2 || 512 12200 7950 15300 141 75100 J | 10600 U V] U 28.67 5300 1.000 0.0128 0.502 0.346 0.391 2.31E-03 0.00 0.782 0.299 0.0 0.00 0.0 1.77 1.86 2.7 PASS
MCF-28A 8.6 || 1590 3850 40600 6740 64 328 6880 105000 uJ uJ 0.017 26.8 188000 1.145 0.0346 0.138 1.54 0.151 9.16E-04 | 4.77E-04 | 0.0626 2.59 0.0 0.00 1.5E-07 2.04 271 14 FAIL
MCF-28B 7.4 || 565 3850 9880 2190 80.4 J 22900 J | 14800 u V] U 24.8 45300 1.031 0.0137 0.154 0.417 0.0543 | 1.28E-03 0.00 0.231 0.405 0.0 0.00 0.0 0.81 0.87 3.8 PASS
MCF-29A 7.9 || 542 7850 34100 9800 83.2 39200 61600 U U 26.5 161000 1.123 0.0120 0.288 1.32 0.223 1.21E-03 0.00 0.363 1.55 0.0 0.00 0.0 2.14 2.28 3.0 PASS
MCF-29B 75| 538 J 9910 J| 24800 J 11500 J 16 J 53200 J | 35100 u U u 26.3 119000 1.090 0.0123 0.374 0.990 0.270 | 1.74E-03 0.00 0.508 0.909 0.0 0.00 0.0 2.03 1.93 2.7 PASS
MCF-30A 86 || 571 J 8700 41200 J 8690 147 J 102 Jf 27400 J | 99600 U V] U 26.35 175000 1.134 0.0126 0.316 1.58 0.196 | 2.12E-03| 1.50E-03 0.251 2.48 0.0 0.00 0.0 2.43 2.98 10 FAIL
MCF-30B 88 || 470 J 11700 31100 J 9990 186 J|120 J| 66700 J | 58700 U V] U 27.0 168000 1.128 0.0104 0.427 1.20 0.226 |2.70E-03| 1.77E-03 0.615 1.47 0.0 0.00 0.0 2.30 2.70 8.1 FAIL
MCF-31A 7.0 || 442 14000 43500 7770 119 55200 85700 1.0 0.500 0.0057 J 27.8 185000 1.142 9.66E-03 0.504 1.66 0.174 1.71E-03 0.00 0.503 212 4.6E-05 | 7.06E-06 | 5.0E-08 2.86 3.12 4.4 PASS
MCF-31B 74 || 615 J 7160 J| 24300 J 4230 J 126 J 31100 J | 38400 U V] U 27.44 89700 1.066 0.0144 0.276 0.991 0.101 1.94E-03 0.00 0.304 1.02 0.0 0.00 0.0 1.67 1.63 15 PASS
WMWS5.58SD 7.5 || 473 11600 21300 J 14800 304 J 67700 28000 U V] 0.083 BD || 25.7 142000 1.107 0.0107 0.431 0.837 0.342 | 4.50E-03 0.00 0.637 0.713 0.0 0.00 7.5E-07 2.06 1.99 1.8 PASS
WMWS5.58SD (FD) 7.5 424 9080 17000 J 11700 305 J 67600 28400 U U 0.067 BD 25.7 138000 1.104 9.58E-03 0.338 0.670 0.271 4.53E-03 0.00 0.637 0.726 0.0 0.00 6.1E-07 1.64 2.01 10 FAIL

Total Samples: 27

Passing: 17

Failing: 10
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2009 Groundwater Sampling Event - BMI Common Areas - Eastside

Comparison of Filtered and Unfiltered Samples

\Well Filtered pH Major lon Chemistry Data Input TDS and EC Input meq/l Calculations Cation-Anion Balance Tests

Ca Mg Na K HCO; CO; SO, Cl F NO; CIO, TDS EC Ca Mg Na K HCO, CO, SO, Cl F NO, ClO, Sum Cations | Sum Anions (Cat-An)/ Acceptable

Measured | Measured 20.04 12.16 22.99 39.10 61.02 30.01 48.03 35.50 19.00 61.91 99.50 (Cat+An) Variance

(mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) <5%7? (3)

(mgl/l) (mgl/l) (mgl/l) (mg/l) (mgl/l) (mg/l) (mg/l) (mg/l) (mg/l) (mgl/l) (mgl/l) (mg/L) |(umhos/cm]| (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (%)

AA-01 6.9 || 471 142 364 7.21 93 1640 719 12 11 1.9 D || 3800 4560 2815) 11.7 15.8 0.184 1.52 0.00 34.1 20.3 0.063 0.18 0.019 51 56 4.6 PASS-UF

AA-01 (FILTERED) X 486 148 376 7.38 87 1720 759 1.2 9.9 1.9 D 243 12.2 16.4 0.189 1.43 0.00 35.8 214 0.063 0.16 0.019 53 59 53 FAIL-F
AA-22 7.3 692 133 353 46 68.8 1900 677 0.21 17 1.7 3600 4800 34.5 10.9 15.4 1.18 1.13 0.00 39.6 19.1 0.011 0.27 0.017 62 60 1.6 PASS-UF

AA-22 (FILTERED) X 674 139 350 54.9 66 1930 630 0.19 15 1.7 33.6 11.4 15.2 1.40 1.08 0.00 40.2 17.7 1.0E-02 0.24 0.017 62 59 2.0 PASS-F
DBMW-5 6.7 || 685 234 508 61.6 78.8 2310 959 0.12 26 2.8 6600 6140 34.2 19.2 221 1.58 1.29 0.00 48.1 27.0 6.3E-03 0.42 0.028 77 77 0.2 PASS-UF
DBMW-5 (FILTERED) X 666 227 495 68.2 76 2200 919 0.11 25 5] 33.2 18.7 215 1.74 1.25 0.00 45.8 25.9 5.8E-03 0.41 0.030 75 73 1.2 PASS-F
DBMW-8 6 794 320 668 88.7 56 2190 1720 U 46 3.6 8000 7940 39.6 26.3 29.1 2.27 0.918 0.00 45.6 48.5 0.0 0.74 0.036 97 96 0.8 PASS-UF
DBMW-8 (FILTERED) X 795 319 671 89.1 54.4 2120 1660 U 45 2.2 39.7 26.2 29.2 2.28 0.892 0.00 441 46.8 0.0 0.72 0.022 97 93 25 PASS-F
HMW-08 6 781 194 509 749 400 1960 701 0.43 10 22 5900 5550 39.0 16.0 221 1.92 6.56 0.00 40.8 19.7 0.023 0.16 0.022 79 67 8.0 FAIL-UF
HMW-08 (FILTERED) X 614 173 514 70.1 284 2000 714 0.45 9.9 21 30.6 14.2 224 1.79 4.65 0.00 41.6 20.1 0.024 0.16 0.021 69 67 1.8 PASS-F
MCF-16A 7.5 514 8640 4310 16500 122 53300 3440 uJ uJ UJ || 78800 63500 25.6 711 187 422 2.00 0.00 1.11E+03 96.9 0.0 0.0 0.0 1346 1209 5.4 FAIL-UF
MCF-16A (FILTERED) X 497 8280 4170 15900 118 54200 3470 U U U 24.8 681 181 407 1.93 0.00 1.13E+03 97.7 0.0 0.0 0.0 1294 1228 2.6 PASS-F
MCF-17A 7.1 || 666 2930 18200 2020 43.6 14400 28200 U U U || 76000 78200 33.2 241 792 51.7 0.715 0.00 300 794 0.0 0.0 0.0 1117 1095 1.0 PASS-UF
MCF-17A (FILTERED) X 693 3030 18800 2120 44 14400 27600 U U U 34.6 249 818 54.2 0.721 0.00 300 777 0.0 0.0 0.0 1156 1078 35 PASS-F
MCF-28A 8.6 || 1590 3850 40600 6740 64 32.8 6880 105000 uJ uJ| 0.017 188000 191000 79.3 317 1.77E+03 172 1.05 1.09 143 2.96E+03 0.0 0.0 1.7E-04 2334 3103 14.1 FAIL-UF

MCF-28A (FILTERED) X 1460 3770 44400 7840 56 36 6930 106000 U U U 72.9 310 1.93E+03 201 0.918 1.20 144 2.99E+03 0.0 0.0 0.0 2515 3132 10.9 FAIL-F
MCF-29A 7.9 || 542 7850 34100 9800 83.2 39200 61600 U U U || 161000 139000 27.0 646 1.48E+03 251 1.36 0.00 816 1.74E+03 0.0 0.0 0.0 2406 2553 2.9 PASS-UF
MCF-29A (FILTERED) X 534 7660 39000 8410 82.4 39400 61800 U U uJ 26.6 630 1.70E+03 215 1.35 0.00 820 1.74E+03 0.0 0.0 0.0 2568 2563 0.1 PASS-F
MCF-31A 7 442 14000 43500 7770 119 55200 85700 1 0.50 0.0057 J || 185000 158000 221 1.15E+03 | 1.89E+03 199 1.95 0.00 1.15E+03 | 2.41E+03 0.053 8.1E-03 5.7E-05 3264 3565 4.4 PASS-UF
MCF-31A (FILTERED) X 453 14100 48400 8230 120 55800 83900 U U] 0.0038 J 22.6 1.16E+03 | 2.11E+03 210 1.97 0.00 1.16E+03 | 2.36E+03 0.0 0.0 3.8E-05 3498 3527 0.4 PASS-F
AA-07 7 266 87.8 224 J| 421 84 956 261 0.68 11 0.4 D || 2500 2800 133 7.22 9.74 1.08 1.38 0.00 19.9 7.35 0.036 0.17 4.0E-03 31 29 4.1 PASS-UF
AA-07(FILTERED) X 266 86.9 226 J| 423 80 1050 277 0.66 11 0.46 D 133 7.15 9.83 1.08 131 0.00 21.9 7.80 0.035 0.17 4.6E-03 31 31 0.2 PASS-F
AA-08 7.2 454 208 657 32.9 163 1820 975 1.3 6.2 3.3 B D|| 3500 5840 22.7 17.1 28.6 0.841 2.67 0.00 37.9 275 0.068 0.10 0.033 69 68 0.7 PASS-UF

AA-08 (FILTERED) X 437 199 633 31.6 155 1840 1000 1.3 6.3 3.2 BD 21.8 16.4 275 0.808 2.54 0.00 38.3 28.2 0.068 0.10 0.032 67 69 2.0 PASS-F
AA-09 7.5 || 538 294 923 J| 305 69 2870 1090 054 B 14 6 D || 6600 7390 26.8 24.2 40.1 0.780 1.13 0.00 59.8 30.7 0.028 0.23 0.060 92 92 0.0 PASS-UF

AA-09 (FILTERED) X 539 280 851 J| 25.9 61 2870 1080 051 B 14 72 BD 26.9 23.0 37.0 0.662 1.000 0.00 59.8 30.4 0.027 0.23 0.072 88 92 22 PASS-F
AA-10 7.2 404 200 633 J| 36.2 148 1800 1030 1 7.4 4.3 D 4110 5890 20.2 16.4 275 0.926 2.43 0.00 375 29.0 0.053 0.12 0.043 65 69 3.0 PASS-UF
AA-10(FILTERED) X 398 196 623 J| 35 146 1810 1030 1 7.8 51 D 19.9 16.1 27.1 0.895 2.39 0.00 37.7 29.0 0.053 0.13 0.051 64 69 4.0 PASS-F
AA-13 7.1 || 260 114 439 232 199 1590 371 J| 0.76 50 0.097 BD|| 1800 3630 13.0 9.38 19.1 0.593 3.26 0.00 &Ll 10.5 0.040 0.80 9.7E-04 42 48 6.3 FAIL-UF

AA-13 (FILTERED) X 268 120 447 | 272 198 1310 299 J| o8 21 0.092 BD 13.4 9.87 19.4 0.696 3.24 0.00 27.3 8.42 0.042 0.34 9.2E-04 43 39 4.9 PASS-F
AA-18 7.5 110 57.2 156 J| 16.8 95 401 208 0.68 11 0.11 D 350 U| 1720 5.49 4.70 6.79 0.430 1.56 0.00 8.35 5.86 0.036 0.17 1.1E-03 17 16 4.3 PASS-UF
AA-18(FILTERED) X 108 56.2 154 J| 16.7 95 420 212 0.71 11 0.11 D 5.39 4.62 6.70 0.427 1.56 0.00 8.74 5.97 0.037 0.17 1.1E-03 17 16 1.9 PASS-F
AA-20 6.9 || 556 235 898 J| 44.2 78 J 2540 1100 0.22 15 5.3 D || 6400 7640 J 27.7 19.3 39.1 1.13 1.28 0.00 52.9 31.0 0.012 0.24 0.053 87 85 1.0 PASS-UF

AA-20 (FILTER) X 552 231 879 J| 427 79 J 2510 1100 0.28 15 54 D 275 19.0 38.2 1.09 1.29 0.00 52.3 31.0 0.015 0.25 0.054 86 85 0.6 PASS-F
AA-21 7.2 512 299 720 J| 833 189 2800 994 16 B 7.4 0.052 BD|| 5600 7100 255 24.6 31.3 2.13 3.10 0.00 58.3 28.0 0.084 0.12 5.2E-04 84 90 3.5 PASS-UF

AA-21 (FILTERED) X 520 300 740 J| 846 180 2770 1000 16 B 75 0.057 BD| 259 24.7 32.2 2.16 2.95 0.00 57.7 28.2 0.084 0.12 5.7E-04 85 89 23 PASS-F
AA-23R 74 || 635 159 408 J| 62.7 90.4 J 1880 928 0.48 27 1.9 B D|| 2400 6010 J 31.7 13.1 17.7 1.60 1.48 0.00 39.1 26.1 0.025 0.43 0.019 64 67 24 PASS-UF
AA-23R (FILTER) X 656 161 426 J| 62.6 89.8 J 1860 948 0.35 29 0.054 BD 32.7 13.2 185 1.60 1.47 0.00 38.7 26.7 0.018 0.47 5.4E-04 66 67 1.0 PASS-F
AA-26 7.5 252 90.9 356 J| 44.1 70 J 1100 355 0.79 12 0.049 BD|| 600 3420 J 12.6 7.48 15.5 1.13 1.15 0.00 22.9 10.0 0.042 0.20 4.9E-04 37 34 3.3 PASS-UF

AA-26 (FILTER) X 247 89.3 351 J| 433 858 J 1140 380 0.79 12 0.048 BD| 12.3 7.34 15.3 111 1.41 0.00 23.7 10.7 0.042 0.19 4.8E-04 36 36 0.1 PASS-F
AA-27 7.6 || 513 192 585) 8.58 126 2320 422 2 13 0.23 D || 3300 4980 25.6 15.8 233 0.219 2.06 0.00 48.3 11.9 0.11 0.20 2.3E-03 65 63 1.8 PASS-UF
AA-27(FILTER) X 516 201 538 8.56 130 2290 417 2 12 0.23 25.7 16.5 234 0.219 213 0.00 47.7 11.7 0.11 0.20 2.3E-03 66 62 &2 PASS-F
AA-30 7.1 643 347 721 J| 180 115 J 2630 1620 0.11 36 2.5 B D|| 5000 8610 J 321 28.5 314 4.60 1.88 0.00 54.8 45.6 5.8E-03 0.58 0.025 97 103 3.2 PASS-UF

AA-30 (FILTER) X 648 342 713 J| 177 116 J 2570 1580 0.14 34 24 BD 32.3 28.1 31.0 4.53 1.90 0.00 535 445 7.4E-03 0.55 0.024 96 101 23 PASS-F
AA-UW-1 5.8 || 541 219 858] 8.55 90 2150 415 J| 12 5.0 0.63 D || 3100 4680 27.0 18.0 15.4 0.219 1.47 0.00 44.8 11.7 0.063 0.081 6.3E-03 61 58 21 PASS-UF
AA-UW-1 (FILTERED) X 522 227 367 7.87 88 2160 412 J| 11 5.0 0.74 D 26.0 18.7 16.0 0.201 1.44 0.00 45.0 11.6 0.058 0.081 7.4E-03 61 58 2.3 PASS-F
AA-UW-2 7.3 378 191 461 J| 7.88 120 1970 512 0.9 10 0.099 D 4200 4740 18.9 15.7 20.1 0.202 1.97 0.00 41.0 14.4 0.047 0.16 9.9E-04 55 58 2.5 PASS-UF
AA-UW-2(FILTERED) X 371 188 455 J| 7.78 115 1920 500 0.97 10 0099 D 18.5 15.5 19.8 0.199 1.88 0.00 40.0 14.1 0.051 0.16 9.9E-04 54 56 2.0 PASS-F
AA-UW-3 7.7 || 338 221 979 16.1 81 3280 267 1 8.9 0.065 D [| 3500 9870 16.9 18.2 42.6 0.412 1.33 0.00 68.3 7.52 0.053 0.14 6.5E-04 78 77 0.5 PASS-UF
AA-UW-3 (FILTERED) X 326 228 1010 15.2 85 3130 253 1 8.9 0.068 D 16.3 18.8 43.9 0.389 1.39 0.00 65.2 7.13 0.053 0.14 6.8E-04 79 74 3.6 PASS-F
AA-UW-4 7.6 401 194 919 16 78 2920 304 0.81 13 0.077 D 4300 5700 20.0 16.0 40.0 0.409 1.28 0.00 60.8 8.56 0.043 0.20 7.7E-04 76 71 3.7 PASS-UF
AA-UW-4(FILTER) X 389 182 891 15.4 80 2970 307 0.86 13 0081 D 19.4 15.0 38.8 0.394 1.31 0.00 61.8 8.65 0.045 0.20 8.1E-04 74 72 1.0 PASS-F
AA-UW-4(FD) 7.6 || 397 190 914 16.1 81 2930 306 0.82 13 0.075 D || 3700 5710 19.8 15.6 39.8 0.412 1.33 0.00 61.0 8.62 0.043 0.21 7.5E-04 76 71 3.0 PASS-UF
AA-UW-4(FD)(FILTER) X 395 197 904 16 86 2900 305 0.85 13 0076 D 19.7 16.2 39.3 0.409 1.41 0.00 60.4 8.59 0.045 0.21 7.6E-04 76 71 34 PASS-F
AA-UW-5 7.6 || 90.2 45.4 119 9.03 116 J 222 160 0.66 13 0.051 D 700 1400 J 4.50 3.73 5.18 0.231 1.90 0.00 4.62 451 0.035 0.21 5.1E-04 14 11 9.5 FAIL-UF

AA-UW-5 (FILTER) X 89.4 44.9 114 8.74 116 J 225 162 0.66 13 0.054 D 4.46 3.69 4.96 0.224 1.90 0.00 4.68 4.56 0.035 0.21 5.4E-04 13 11 7.8 FAIL-F
AA-UW-5(FD) 7.5 || 91.8 46.9 122 9.08 116 J 227 166 0.66 13 0056 D 600 1390 J 4.58 3.86 531 0.232 1.90 0.00 4.73 4.68 0.035 0.21 5.6E-04 14 12 9.5 FAIL-UF

AA-UW-5(FD) (FILTER) X 93.3 45.9 118 8.67 115 J 234 159 0.61 14 0054 D 4.66 3.77 5.13 0.222 1.88 0.00 4.87 4.48 0.032 0.22 5.4E-04 14 11 9.1 FAIL-F
AA-UW-6 7.6 384 151 342 62.4 66 2240 201 0.57 8.8 0.05 D 3700 4280 19.2 12.4 14.9 1.60 1.08 0.00 46.6 5.66 0.030 0.14 5.0E-04 48 54 5.4 FAIL-UF
AA-UW-6 (FILTER) X 421 184 441 80.1 64 2260 200 0.56 9.3 0052 D 21.0 15.1 19.2 2.05 1.05 0.00 47.1 5.63 0.029 0.15 5.2E-04 57 54 3.1 PASS-F
BEC-6 7 575 256 720 48.4 58 J 2400 1570 02 U 30 15 D || 7300 5980 J 28.7 211 31.3 124 0.951 0.00 50.0 44.2 0.011 0.48 0.15 82 96 7.6 FAIL-UF

BEC-6 (FILTER) X 592 253 660 41 58 J 2450 1530 02 U 29 15 D 5920 J 29.5 20.8 28.7 1.05 0.951 0.00 51.0 43.1 0.011 0.47 0.15 80 96 8.9 FAIL-F
BEC-9 7.1 716 283 514 49.2 134 1920 1290 0.62 40 0.27 5300 6650 35.7 23.3 224 1.26 2.20 0.00 40.0 36.3 0.033 0.65 2.7E-03 83 79 2.1 PASS-UF
BEC-9(FILTERED) X 728 290 512 49.7 135 1940 1280 0.61 39 0.27 36.3 23.8 22.3 1.27 221 0.00 40.4 36.1 0.032 0.63 2.7E-03 84 79 2.7 PASS-F
COH-1 8.2 || 490 8190 18700 6380 100 J 44600 24800 1 Ul 050 U 2 U || 117000 155000 J 245 674 813 163 1.64 0.00 929 699 0.053 8.1E-03 0.020 1675 1629 1.4 PASS-UF
COH-1 (FILTER) X 500 7750 17300 6160 99.6 J 42400 23900 1 Ul 050 U| 0011 JD 155000 J 25.0 637 753 158 1.63 0.00 883 673 0.053 8.1E-03 | 1.1E-04 1572 1558 0.5 PASS-F
COH-2 7.5 560 7400 17000 L| 4830 95 35400 24600 J 1 U 0.50 V] 0.2 U || 89900 85000 27.9 609 739 124 1.56 0.00 737 693 0.053 8.1E-03 2.0E-03 1499 1432 2.3 PASS-UF
COH-2 (FILTERED) X 569 7330 16000 L| 4710 96 33900 22300 J 1 Ul 050 U 0.2 U 28.4 603 696 120 1.57 0.00 706 628 0.053 8.1E-03 | 2.0E-03 1448 1336 4.0 PASS-F
COH-2A 7.3 332 207 1130 J| 459 350 J 1980 1410 0.76 1.1 5.4 D 3300 7510 J 16.6 17.0 49.2 1.17 5.74 0.00 41.2 39.7 0.040 0.018 0.054 84 87 1.7 PASS-UF
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2009 Groundwater Sampling Event - BMI Common Areas - Eastside
Comparison of Filtered and Unfiltered Samples

\Well Filtered pH Major lon Chemistry Data Input TDS and EC Input megq/l Calculations Cation-Anion Balance Tests
Ca Mg Na K HCO; CO, SO, Cl F NO; CIO, TDS EC Ca Mg Na K HCO, CO, SO, Cl F NO, ClO, Sum Cations | Sum Anions (Cat-An)/ Acceptable
Measured | Measured 20.04 12.16 22.99 39.10 61.02 30.01 48.03 35.50 19.00 61.91 99.50 (Cat+An) Variance
(mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) <5%7? (3)
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/L) |(umhos/cm})| (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (%)
COH-2A (FILTER) X 324 197 1120 J| 38.6 302 J 1940 1450 0.69 11 4.8 D 16.2 16.2 48.7 0.987 4.95 0.00 40.4 40.8 0.036 0.018 0.048 82 86 25 PASS-F
DBMW-1 7.1 || 587 269 759 59.5 63 J 2930 1090 J| o061 9.5 6.7 D || 8600 7490 29.3 221 33.0 1.52 1.03 0.00 61.0 30.7 0.032 0.15 0.067 86 93 3.9 PASS-UF
DBMW-1(FILTER) X 606 272 719 55.8 54 J 2960 1080 J | 0.67 9.4 7.1 D 30.2 22.4 31.3 1.43 0.885 0.00 61.6 30.4 0.035 0.15 0.071 85 93 4.4 PASS-F
DBMW-10 53 || 223 88.7 273 636 J[89.6 J 985 J 338 J | 0.59 9.8 0.5 D || 3300 2800 J 111 7.29 11.9 1.63 1.47 0.00 20.5 9.52 0.031 0.16 5.0E-03 32 32 0.4 PASS-UF
DBMW-10 (FILTER) X 202 87.2 274 653 J| 120 J 987 299 J| 057 9.8 0.52 D 2790 J 10.1 7.17 11.9 1.67 1.97 0.00 20.5 8.42 0.030 0.16 5.2E-03 Eill 31 0.5 PASS-F
DBMW-11 7.4 || 699 519 839 279 64.4 J 3040 J 1870 001 U 20 14 B D|| 5400 10400 J 34.9 42.7 36.5 7.14 1.06 0.00 63.3 52.7 5.3E-04 0.32 0.14 121 117 1.6 PASS-UF
DBMW-11 (FILTER) X 703 444 798 214 65.2 J 2800 J 1810 001 U 20 14 B D 10200 J 35.1 36.5 34.7 5.47 1.07 0.00 58.3 51.0 5.3E-04 0.31 0.14 112 111 0.4 PASS-F
DBMW-12 6.1 || 573 581 668 315 67.6 J 3350 J 1320 036 B 18 12 D || 6600 8070 J 28.6 47.8 29.1 8.06 111 0.00 69.7 37.2 0.019 0.29 0.12 113 108 23 PASS-UF
DBMW-12 (FILTER) X 546 491 570 258 672 J 3300 J 1290 034 B 17 11 D 8100 J 27.2 40.4 24.8 6.60 1.10 0.00 68.7 36.3 0.018 0.27 0.11 99 107 & PASS-F
DBMW-12(FD) 6.2 || 562 504 578 264 67.6 J 3240 J 1270 034 B 17 12 D || 5800 8080 J 28.0 41.4 251 6.75 111 0.00 67.5 35.8 0.018 0.28 0.12 101 105 1.6 PASS-UF
DBMW-12(FD) (FILTER) X 578 522 591 266 66.4 J 3280 J 1330 039 B 17 9.8 D 8100 J 28.8 42.9 25.7 6.80 1.09 0.00 68.3 375 0.021 0.28 0.098 104 107 1.4 PASS-F
DBMW-13 5.4 || 596 260 696 144 J| 48 J 2700 J 901 Jfoo1l U 17 9.7 D || 7400 6660 J 29.7 21.4 30.3 3.68 0.787 0.00 56.2 254 5.3E-04 0.27 0.097 85 83 1.4 PASS-UF
DBMW-13 (FILTER) X 613 264 700 143 J| 544 J 2750 J 906 J] 001 U 17 9.8 D 6700 J 30.6 21.7 30.4 3.66 0.892 0.00 57.3 255 5.3E-04 0.27 0.098 86 84 1.4 PASS-F
DBMW-14 55 || 626 228 644 142 J] 58 J 2490 J 912 J] 004 B 17 14 D || 7100 6540 J 31.2 18.8 28.0 3.63 0.951 0.00 51.8 257 2.1E-03 0.27 0.14 82 79 17 PASS-UF
DBMW-14 (FILTER) X 610 221 638 140 J| 54 J 2450 J 910 J| 005 B 17 14 D 6510 J 30.4 18.2 27.8 3.58 0.885 0.00 51.0 25.6 2.6E-03 0.27 0.14 80 78 1.3 PASS-F
DBMW-15 7.5 || 559 204 501 108 536 J 2550 375 0.3 8.4 1.3 B D|| 3700 5020 J 27.9 16.8 21.8 2.76 0.878 0.00 53.1 10.6 0.016 0.14 0.013 69 65 34 PASS-UF
DBMW-15 (FILTER) X 562 206 508 98.1 536 J 2530 390 0.3 8.5 14 BD 5000 J 28.0 16.9 221 251 0.878 0.00 52.7 11.0 0.016 0.14 0.014 70 65 3.6 PASS-F
DBMW-16 5.6 || 79.6 311 170 19.7 74 ) 565 J 148 J|0.73 21 0.015 BD|| 1070 1020 J 3.97 2.56 7.39 0.504 1.21 0.00 11.8 4.17 0.038 0.034 1.5E-04 14 17 8.8 FAIL-UF
DBMW-16 (FILTER) X 82.1 31.6 176 20.2 70 J 550 J 161 J| 0.71 2.0 0.016 BD 1020 J 4.10 2.60 7.66 0.517 1.15 0.00 11.5 4.54 0.037 0.032 1.6E-04 15 17 7.3 FAIL-F
DBMW-17 6.4 || 267 65.6 261 27.3 496 J 1130 J 43.6 J | 0.56 1.9 0.012 BD|| 700 1100 J 13.3 5.39 11.4 0.698 8.13 0.00 2315 1.23 0.029 0.031 1.2E-04 31 68 34 PASS-UF
DBMW-17 (FILTER) X 263 64.8 259 27.3 496 J 1140 J 43.1 J | 0.56 1.8 0.02 u 1060 J 13.1 5.33 11.3 0.698 8.13 0.00 23.7 121 0.029 0.029 2.0E-04 30 €8 4.3 PASS-F
DBMW-19 55 || 593 307 705 95.1 166 J 2660 J 1100 062 B 19 5.8 D || 4300 7010 J 29.6 252 30.7 2.43 2.72 0.00 55.4 31.0 0.033 0.31 0.058 88 89 0.9 PASS-UF
DBMW-19 (FILTER) X 584 300 724 96.5 124 J 2680 J 1100 044 B 20 6.5 D 7100 J 29.1 24.7 315 2.47 2.03 0.00 55.8 31.0 0.023 0.31 0.065 88 89 0.8 PASS-F
DBMW-2 7.5 || 548 302 J| 981 J| 711 J|682 J 3240 1240 0.54 7.0 75 D || 6400 7590 27.3 24.8 42.7 1.82 1.12 0.00 67.5 349 0.028 0.11 0.075 97 104 BI5) PASS-UF
DBMW-2 (FILTER) X 545 298 J| 974 J| 67.2 J| 68 J 3170 1240 0.65 5.9 6.8 D 27.2 245 42.4 1.72 111 0.00 66.0 34.9 0.034 0.095 0.068 96 102 &3 PASS-F
DBMW-20 6.9 || 580 244 585 120 122 J 2120 961 0.22 17 3.2 BD|| 4100 6060 J 289 20.1 254 3.07 2.00 0.00 44.1 27.1 0.012 0.28 0.032 78 74 2.6 PASS-UF
DBMW-20 (FILTER) X 567 237 568 117 121 J 2070 943 0.23 18 2.7 B D 6050 J 28.3 19.5 24.7 2.99 1.98 0.00 43.1 26.6 0.012 0.29 0.027 75 72 2.4 PASS-F
DBMW-22 6.9 || 484 L[| 171 283 148 34 J 2400 J 271 0.33 11 0.13 D || 5000 4010 J 24.2 14.1 12.3 3.79 0.557 0.00 50.0 7.63 0.017 0.018 1.3E-03 54 58 BI5| PASS-UF
DBMW-22 (FILTER) X 519 L 177 277 140 324 J 2360 J 271 0.31 1.1 0.13 D 4000 J 25.9 14.6 12.0 3.58 0.531 0.00 49.1 7.63 0.016 0.018 1.3E-03 56 57 1.1 PASS-F
DBMW-22(FD) 6.8 || 478 L | 170 286 147 332 J 2390 J 269 0.25 11 0.13 D || 5100 3990 J 239 14.0 12.4 3.76 0.544 0.00 49.8 7.58 0.013 0.018 1.3E-03 54 58 35 PASS-UF
DBMW-22(FD) (FILTER) X 515 L 176 275 139 316 J 2360 J 273 0.31 1.1 0.14 D 4020 J 25.7 14.5 12.0 3.55 0.518 0.00 49.1 7.69 0.016 0.018 1.4E-03 56 57 1.5 PASS-F
DBMW-3 7.6 || 562 367 J| 970 J| 104 J|56.4 J 3230 1410 0.24 15 7.6 D || 6600 8350 28.0 30.2 42.2 2.66 0.924 0.00 67.2 39.7 0.013 0.25 0.076 103 108 24 PASS-UF
DBMW-3 (FILTER) X 572 377 J| 1000 J| 107 J| 58 J 3300 1480 0.21 16 7.6 D 28.5 31.0 43.5 2.74 0.951 0.00 68.7 41.7 0.011 0.26 0.076 106 112 2.7 PASS-F
DBMW-4 7.5 || 631 237 681 84.8 90.8 J 2610 952 0.092 B 28 4.1 D || 4400 6590 J 315 19.5 29.6 217 1.49 0.00 54.3 26.8 4.8E-03 0.45 0.041 83 83 0.2 PASS-UF
DBMW-4(FILTER) X 627 235 672 84 912 J 2570 938 0.13 26 4.3 D 31.3 19.3 29.2 2.15 1.49 0.00 53.5 26.4 6.8E-03 0.43 0.043 82 82 0.1 PASS-F
DBMW-7 5.3 || 658 289 617 71.8 65.2 J 2410 1430 001 U 43 3.1 D || 6900 7510 J 32.8 238 26.8 1.84 1.07 0.00 50.2 40.3 5.3E-04 0.69 0.031 85 92 3.9 PASS-UF
DBMW-7 (FILTER) X 700 295 650 78.9 146 J 2340 1420 001 U 42 &2 D 7530 J 349 243 28.3 2.02 2.39 0.00 48.7 40.0 5.3E-04 0.68 0.032 89 92 1.3 PASS-F
DBMW-7 (FD) 54 || 698 301 662 81.1 131 J 2420 1440 001 U 41 33 D || 8100 7520 J 34.8 24.8 28.8 2.07 2.15 0.00 50.4 40.6 5.3E-04 0.66 0.033 90 94 1.8 PASS-UF
DBMW-7 (FD) (FILTER) X 685 289 634 77 143 J 2370 1430 001 U 40 3.2 D 7540 J 34.2 23.8 27.6 1.97 2.34 0.00 49.3 40.3 5.3E-04 0.64 0.032 87 93 2.9 PASS-F
DBMW-9 7.4 || 560 138 307 63.6 788 J 2010 J) 398 J| 0.58 17 i3 D || 6700 4360 J 279 113 13.4 1.63 1.29 0.00 41.8 11.2 0.031 0.27 0.013 54 55 0.4 PASS-UF
DBMW-9 (FILTER) X 534 131 291 57.9 78.8 J 2100 J 394 J| 057 16 2.7 D 4340 J 26.6 10.8 12.7 1.48 1.29 0.00 43.7 111 0.030 0.26 0.027 52 56 4.5 PASS-F
DM-1 5.8 || 570 168 570 13.8 273 J 2310 J 346 0.77 19 0.27 BDJ| 2400 5020 J 28.4 13.8 248 0.353 4.47 0.00 48.1 9.75 0.041 0.31 2.7E-03 67 63 3.6 PASS-UF
DM-1 (FILTER) X 574 169 576 13.5 263 J 2290 J 340 0.81 19 028 BD 5100 J 28.6 13.9 251 0.345 4.31 0.00 47.7 9.58 0.043 0.31 2.8E-03 68 62 4.6 PASS-F
HMW-09 82 || 639 L | 247 872 80.5 132 J 2720 J 1280 0.68 B 18 4.1 D || 7800 5100 J 31.9 20.3 37.9 2.06 2.16 0.00 56.6 36.1 0.036 0.30 0.041 92 95 1.6 PASS-UF
HMW-09 (FILTER) X 659 L | 246 809 71 130 J 2660 J 1250 0.65 B 18 6.2 D 5210 J 329 20.2 &2 1.82 213 0.00 55.4 &2 0.034 0.30 0.062 90 93 1.6 PASS-F
HMWWT-6 7.7 || 134 753 J| 180 J| 66 J|796 J 435 375 0.66 15 0.069 D || 1600 2240 6.69 6.19 7.83 0.169 1.30 0.00 9.06 10.6 0.035 0.25 6.9E-04 21 21 0.8 PASS-UF
HMWWT-6 (FILTER) X 132 749 J| 179 J| 625 J| 79 J 432 384 0.69 15 0.071 D 6.59 6.16 7.79 0.160 1.29 0.00 8.99 10.8 0.036 0.25 7.1E-04 21 21 1.7 PASS-F
MCF-01A 6.9 || 490 146 J| 417 J| 239 &5 2530 121 0.24 5.0E-03 U |0.00017 J | 3900 4240 245 12.0 18.1 0.611 0.574 0.00 52.7 341 0.013 8.1E-05 | 1.7E-06 55 57 13 PASS-UF
MCF-01A (FILTERED) X 493 146 J| 423 J| 239 34 2550 108 0.25 5.0E-03 U 0.02 V] 24.6 12.0 18.4 0.611 0.557 0.00 53.1 3.04 0.013 8.1E-05 2.0E-04 56 57 1.0 PASS-F
MCF-01B 72 | 111 63.9 391 10.7 127 889 271 0.65 19 0.7 D || 1990 2740 5.54 5.25 17.0 0.274 2.08 0.00 185 7.63 0.034 0.031 7.0E-03 28 28 0.4 PASS-UF
MCF-01B (FILTERED) X 108 62.2 381 10.3 125 950 293 0.64 15 0.7 D 5.39 5.12 16.6 0.263 2.05 0.00 19.8 8.25 0.034 0.024 7.0E-03 27 30 4.9 PASS-F
MCF-02A 76 || 21.2 6.49 166 J| 10.1 72 183 124 0.81 1.0 0.00051 1100 974 1.06 0.534 7.22 0.258 1.18 0.00 3.81 3.49 0.043 0.016 5.1E-06 9 9 3.0 FAIL-UF
MCF-02A (FILTERED) X 21.2 6.48 167 J| 10 76 181 120 0.84 11 0.00022 J 1.06 0.533 7.26 0.256 1.25 0.00 3.77 3.38 0.044 0.018 2.2E-06 9 8 & FAIL-F
MCF-02B 76 | 23.9 9.01 194 J| 9.49 98 263 97.5 13 1.4 0.00013 J 2200 1090 1.19 0.741 8.44 0.243 1.61 0.00 5.48 2.75 0.068 0.023 1.3E-06 11 10 34 FAIL-UF
MCF-02B (FILTERED) X 23 8.73 192 J| 9.29 96 264 97.6 1.3 15 0.00022 J 1.15 0.718 8.35 0.238 1.57 0.00 5.50 2.75 0.068 0.024 2.2E-06 10 10 2.7 FAIL-F
MCF-03A 7.8 || 26.8 111 188 L| 13 67 225 141 J| 0.85 22 0.0011 BD|| 700 1170 1.34 0.913 8.18 0.332 1.10 0.00 4.68 3.97 0.045 0.036 1.1E-05 11 10 45 FAIL-UF
MCF-03A (FILTERED) X 255 10.4 192 L| 127 66 223 136 J| 084 22 0.001 BD 1.27 0.855 8.35 0.325 1.08 0.00 4.64 3.83 0.044 0.036 1.0E-05 11 10 5.7 FAIL-F
MCF-03B 7.8 || 150 88.2 532 12.9 130 1220 314 0.79 11 0.084 BD|| 1900 3360 7.49 7.25 231 0.330 2.13 0.00 25.4 8.85 0.042 0.18 8.4E-04 38 37 21 PASS-UF
MCF-03B(FILTERED) X 154 89 541 12.9 131 1190 309 0.8 11 0.083 7.68 7.32 235 0.330 2.15 0.00 24.8 8.70 0.042 0.18 8.3E-04 39 36 4.0 PASS-F
MCF-04 7.3 || 496 131 719 90.9 41 2830 J 416 0.44 5.0E-03 U 0.2 U || 64700 5570 248 10.8 Bils) 2.32 0.672 0.00 58.9 11.7 0.023 8.1E-05 | 2.0E-03 69 71 1.6 PASS-UF
MCF-04(FILTER) X 476 127 720 90.8 40 3180 J 529 0.41 5.0E-03 U 0.2 U 23.8 10.4 313 2.32 0.656 0.00 66.2 14.9 0.022 8.1E-05 | 2.0E-03 68 82 9.3 FAIL-F
MCF-05 7.7 || 470 15300 19500 13300 127 80900 J 30900 1 Ul 050 U 0.4 U || 180000 105000 235 1.26E+03 848 340 2.08 0.00 1.68E+03 870 0.053 8.1E-03 | 4.0E-03 2470 2557 1.7 PASS-UF
MCF-05(FILTER) X 468 15000 19800 12900 136 76200 J 30400 1 U 0.50 U 0.4 U 23.4 1.23E+03 861 330 2.23 0.00 1.59E+03 856 0.053 8.1E-03 4.0E-03 2448 2445 0.1 PASS-F
MCF-06A-R 6.6 || 250 15800 37800 J| 10800 90.4 J 70700 62000 1 Ul 050 U 1 U || 178000 137000 J 12.5 1.30E+03 | 1.64E+03 276 1.48 0.00 1.47E+03 | 1.75E+03 | 0.053 8.1E-03 0.010 3232 3220 0.2 PASS-UF
MCF-06A-R (FILTER) X 324 16500 37800 J| 11400 90.8 J 70100 62900 1 U| 050 U] 0.0038 JD 16.2 1.36E+03 | 1.64E+03 292 1.49 0.00 1.46E+03 | 1.77E+03| 0.053 8.1E-03 | 3.8E-05 3309 8268 1.2 PASS-F
MCF-06B 8.2 || 475 3760 4120 3860 94 19600 J 8030 1 U 3.9 4.3 D || 11500 39600 23.7 309 179 98.7 154 0.00 408 226 0.053 0.063 0.043 611 636 2.0 PASS-UF
MCF-06B(FILTER) X 482 3820 4230 4110 87 19800 J 8100 1 U 3.6 4.6 D 241 314 184 105 1.43 0.00 412 228 0.053 0.058 0.046 627 642 1.2 PASS-F
MCF-06C 7.3 || 663 357 688 J| 217 66 J 2500 1720 001 U 47 41 BD|| 6200 8740 J 33.1 29.4 29.9 5155 1.08 0.00 52.1 48.5 5.3E-04 0.76 0.041 98 102 22 PASS-UF
MCF-06C (FILTER) X 654 855 676 J| 213 69.8 J 2530 1760 0.01 U 46 43 BD 32.6 29.2 29.4 5.45 114 0.00 52.7 49.6 5.3E-04 0.74 0.043 97 104 & PASS-F
MCF-07 7 434 15200 29500 J| 11900 137 J 83300 41500 1 U| 050 U| 0.093 D | 166000 127000 J 21.7 1.25E+03 | 1.28E+03 304 2.25 0.00 1.73E+03 | 1.17E+03| 0.053 8.1E-03 | 9.3E-04 2859 2906 0.8 PASS-UF
MCF-07 (FILTER) X 450 15600 30400 J| 12000 152 J 80700 41900 1 U 0.50 U 0.1 D 225 1.28E+03 | 1.32E+03 307 2.49 0.00 1.68E+03 | 1.18E+03 0.053 8.1E-03 1.0E-03 2935 2863 1.2 PASS-F
MCF-08A 7.3 || 608 5650 26200 3010 98.4 J 26200 51200 J 1 Ul 050 U 0.2 U || 99800 116000 30.3 465 1.14E+03 77.0 1.61 0.00 545 1.44E+03| 0.053 8.1E-03 | 2.0E-03 1712 1989 7.5 FAIL-UF
MCF-08A(FILTER) X 667 6740 30600 3500 982 J 26600 51900 J 1 Uu| 050 U 0.2 U 33.3 554 1.33E+03 89.5 1.61 0.00 554 1.46E+03| 0.053 8.1E-03 | 2.0E-03 2008 2017 0.2 PASS-F
MCF-08B-R 7.2 || 509 1890 5790 J| 837 70 11400 7830 0.1 U| 0.050 U|[0.00013 J || 24800 31400 25.4 155 252 21.4 1.15 0.00 237 221 5.3E-03 | 8.1E-04 | 1.3E-06 454 459 0.5 PASS-UF
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2009 Groundwater Sampling Event - BMI Common Areas - Eastside
Comparison of Filtered and Unfiltered Samples

\Well Filtered pH Major lon Chemistry Data Input TDS and EC Input megq/l Calculations Cation-Anion Balance Tests
Ca Mg Na K HCO; CO, SO, Cl F NO; CIO, TDS EC Ca Mg Na K HCO, CO, SO, Cl F NO, Clo, Sum Cations | Sum Anions (Cat-An)/ Acceptable
Measured | Measured 20.04 12.16 22.99 39.10 61.02 30.01 48.03 35.50 19.00 61.91 99.50 (Cat+An) Variance
(mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) <5%7? (3)
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/L) |(umhos/cm})| (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (%)
MCF-08B-R (FILTERED) X 496 1720 5310 J| 756 69 10500 7230 0.1 U| 0.050 U|o0.00017 J 24.8 141 231 19.3 1.13 0.00 219 204 5.3E-03 8.1E-04 1.7E-06 417 423 0.8 PASS-F
MCF-08B-R (FD) 7.4 || 507 1800 5570 J| 793 76 10900 7660 0.1 U| 0.098 B|0.00024 J | 30700 32900 253 148 242 20.3 1.25 0.00 227 216 5.3E-03 | 1.6E-03 | 2.4E-06 436 444 0.9 PASS-UF
MCF-08B-R (FD)(FILTERED) X 511 1780 5520 J| 782 69 10500 7390 01 U| 0050 U] 0.0014 255 146 240 20.0 1.13 0.00 219 208 5.3E-03 | 8.1E-04 | 1.4E-05 432 428 0.5 PASS-F
MCF-09A 7.4 | 488 1880 5180 650 81 15900 5110 01 U| 0050 U 0.1 U || 22100 27100 24.4 155 225 16.6 1.33 0.00 331 144 5.3E-03 | 8.1E-04 | 1.0E-03 421 476 6.2 FAIL-UF
MCF-09A(FILTERED) X 500 1930 5270 658 75 19700 6490 01 U| 0050 U 0.1 V] 25.0 159 229 16.8 1.23 0.00 410 183 5.3E-03 8.1E-04 1.0E-03 430 594 16.1 FAIL-F
MCF-09B 7.3 || 445 123 401 45 71 2150 149 0.72 0.023 0.1 U || 3000 3910 22.2 10.1 17.4 1.15 1.16 0.00 44.8 4.20 0.038 3.7E-04 | 1.0E-03 51 50 0.7 PASS-UF
MCF-09B(FD)(FILTERED) X 445 123 399 44.1 69 2100 148 0.79 5.0E-03 U 0.1 U 22.2 10.1 17.4 1.13 1.13 0.00 43.7 4.17 0.042 8.1E-05 1.0E-03 51 49 1.7 PASS-F
MCF-09B(FD) 7.3 || 431 118 389 428 70 2120 146 0.79 5.0E-03 U 0.1 U || 2200 3920 215 9.70 16.9 1.09 1.15 0.00 441 411 0.042 8.1E-05 | 1.0E-03 49 49 0.2 PASS-UF
MCF-09B(FILTERED) X 438 121 394 43.7 69 2120 149 0.74 5.0E-03 U 0.1 U 21.9 9.95 17.1 1.12 1.13 0.00 44.1 4.20 0.039 8.1E-05 1.0E-03 50 50 0.6 PASS-F
MCF-10A 7.8 || 528 235 1320 176 36 J 3920 1620 J| 02 5.0E-03 U |3.1E-05 J || 4200 9430 26.3 19.3 57.4 4.50 0.590 0.00 81.6 45.6 0.011 8.1E-05 | 3.1E-07 108 128 8.6 FAIL-UF
MCF-10A(FILTER) X 535 241 1360 182 38 J 3900 1350 J| 0.16 5.0E-03 U| 0.02 U 26.7 19.8 59.2 4.65 0.623 0.00 81.2 38.0 8.4E-03 | 8.1E-05 | 2.0E-04 110 120 4.1 PASS-F
MCF-10B 75 || 253 102 237 38.9 51 1140 205 0.39 0.093 0.00032 J 2200 2700 12.6 8.39 10.3 0.995 0.836 0.00 23.7 5.77 0.021 1.5E-03 | 3.2E-06 32 30 3.1 PASS-UF
MCF-10B(FILTERED) X 254 104 234 38.8 52 1120 205 0.39 0.097 0.00035 J 12.7 8.55 10.2 0.992 0.852 0.00 23.3 5.77 0.021 1.6E-03 3.5E-06 32 30 3.9 PASS-F
MCF-11 74 || 425 129 459 63.5 100 1960 348 1.2 5.0E-03 U 0.1 U || 2700 4190 21.2 10.6 20.0 1.62 1.64 0.00 40.8 9.80 0.063 8.1E-05 | 1.0E-03 53 52 1.0 PASS-UF
MCF-11(FILTERED) X 411 124 453 62.9 99 1920 344 12 5.0E-03 U |0.00022 J 20.5 10.2 19.7 1.61 1.62 0.00 40.0 9.69 0.063 8.1E-05 | 2.2E-06 52 51 0.6 PASS-F
MCF-12A 7.4 || 518 204 1040 398 7 3440 931 0.32 5.0E-03 U|[4.9E-05 J 7300 7820 25.8 16.8 45.2 10.2 1.26 0.00 71.6 26.2 0.017 8.1E-05 | 4.9E-07 98 99 0.6 PASS-UF
MCF-12A (FILTER) X 500 198 1000 382 48 3260 921 0.33 5.0E-03 U 0.02 U 25.0 16.3 43.5 9.77 0.787 0.00 67.9 25.9 0.017 8.1E-05 2.0E-04 94 95 0.1 PASS-F
MCF-12B 7.4 || 302 136 326 J| 82 58 1560 317 0.52 6.6 4 D || 2900 3640 15.1 11.2 14.2 2.10 0.951 0.00 325 8.93 0.027 0.11 0.040 43 43 0.0 PASS-UF
MCF-12B (FILTERED) X 293 131 319 J| 796 60 1550 317 0.55 6.6 18 D 14.6 10.8 13.9 2.04 0.983 0.00 323 8.93 0.029 0.11 0.18 41 43 1.4 PASS-F
MCF-12C 7.2 || 209 825 207 J| 739 72 1230 115 0.47 15 0.43 D || 1000 2520 10.4 6.78 9.00 1.89 1.18 0.00 25.6 3.24 0.025 0.024 4.3E-03 28 30 34 PASS-UF
MCF-12C (FILTERED) X 212 83.7 210 J| 749 71 1210 116 0.46 1.5 0.47 D 10.6 6.88 9.13 1.92 1.16 0.00 25.2 3.27 0.024 0.024 4.7E-03 29 30 2.0 PASS-F
MCF-16B 7.8 || 543 6020 3360 16300 146 J 42800 2450 1 U| 050 U] 0.0055 JBI| 64300 55700 J 27.1 495 146 417 2.39 0.00 891 69.0 0.053 8.1E-03 | 5.5E-05 1085 963 6.0 FAIL-UF
MCF-16B (FILTER) X 528 5900 3350 15600 146 J 42400 2420 1 Ul 050 U 2 U 55100 J 26.3 485 146 399 2.39 0.00 883 68.2 0.053 8.1E-03 0.020 1056 953 5.1 FAIL-F
MCF-16C 7.4 | 601 600 602 308 836 J 6290 1050 043 B 17 8.7  BD| 11500 11200 J 30.0 49.3 26.2 7.88 1.37 0.00 131 29.6 0.023 0.27 0.087 113 162 17.7 FAIL-UF
MCF-16C (FILTER) X 625 493 575 213 744 J 3050 1050 052 B 21 11 BD 11300 J 31.2 40.5 25.0 5.45 1.22 0.00 63.5 29.6 0.027 0.34 0.11 102 95 3.8 PASS-F
MCF-18A 6.4 | 2670 2680 58900 J| 7090 28 J 3590 114000 1 U| 050 U| 0.0061 JDJ| 163000 196000 J 133 220 2.56E+03 181 0.459 0.00 747 3.21E+03| 0.053 8.1E-03 | 6.1E-05 3097 3287 3.0 PASS-UF
MCF-18A (FILTER) X 2570 2580 57500 J| 6870 28 J 3630 106000 1 Uu| 050 U] 0.0075 JD 128 212 2.50E+03 176 0.459 0.00 75.6 2.99E+03| 0.053 8.1E-03 | 7.5E-05 3017 3062 0.7 PASS-F
MCF-18A (FD) 6.1 || 2660 2760 60000 J| 7310 276 J 3500 112000 1 U| 050 U] 0.0092 JDJ| 173000 195000 J 133 227 2.61E+03 187 0.452 0.00 729 3.15E+03| 0.053 8.1E-03 | 9.2E-05 3156 3228 11 PASS-UF
MCF-18A (FD)(FILTER) X 2560 2640 53400 J| 6910 284 J 3680 105000 1 U 0.50 U] 0.0071 JD 128 217 2.32E+03 177 0.465 0.00 76.6 2.96E+03 0.053 8.1E-03 7.1E-05 2844 3035 3.2 PASS-F
MCF-19A 7.6 || 417 9270 J| 20600 J| 4920 J| 116 J 56400 31900 1 Ul 050 U 2 U || 115000 100000 20.8 762 896 126 1.90 0.00 1.17E+03 899 0.053 8.1E-03 0.020 1805 2075 7.0 FAIL-UF
MCF-19A (FILTER) X 459 10200 J| 22900 J| 5310 J| 128 J 57300 31600 1 Uu| 050 U 2 U 229 839 996 136 2.10 0.00 1.19E+03 890 0.053 8.1E-03 0.020 1994 2085 22 PASS-F
MCF-19A (FD) (FILTER) X 453 9990 J| 22600 J| 5300 J| 123 J 58000 32000 1 Ul 050 U 2 U 22.6 822 983 136 2.02 0.00 1.21E+03 901 0.053 8.1E-03 0.020 1963 2111 3.6 PASS-F
MCF-19A FD 7.6 467 10300 J| 23600 J| 5410 J| 116 J 58200 33000 1 V] 0.50 U 2 U || 119000 101000 23.3 847 1.03E+03 138 1.90 0.00 1.21E+03 930 0.053 8.1E-03 0.020 2035 2143 2.6 PASS-UF
MCF-20A 6.8 || 392 12200 J| 29500 J| 9470 J| 90 J 70100 61300 1 Ul 050 U 2 U || 174000 3840 19.6 1.00E+03 | 1.28E+03 242 1.47 0.00 1.46E+03 [ 1.73E+03 | 0.053 8.1E-03 0.020 2548 3188 11.2 FAIL-UF
MCF-20A (FILTER) X 393 12300 J| 30000 J| 8930 J|89.6 J 69200 57300 1 Uu| 050 U 2 U 19.6 1.01E+03 | 1.30E+03 228 1.47 0.00 1.44E+03 | 1.61E+03| 0.053 8.1E-03 0.020 2564 3056 8.8 FAIL-F
MCF-21A 7.2 || 574 12700 14900 12900 135 68600 16300 1 Ul 050 U 0.2 U || 119000 86900 28.6 1.04E+03 648 330 221 0.00 1.43E+03 459 0.053 8.1E-03 | 2.0E-03 2051 1890 4.1 PASS-UF
MCF-21A (FILTERED) X 548 12100 14500 12400 125 68800 16300 1 U 0.50 U 0.2 U 27.3 995 631 317 2.05 0.00 1.43E+03 459 0.053 8.1E-03 2.0E-03 1970 1894 2.0 PASS-F
MCF-22A 68 || 521 J| 109 J| 268 J| 119 J|79.2 J 2450 J 134 0.68 5.0E-03 U| 0.02 U || 4400 3800 J 26.0 8.96 11.7 3.04 1.30 0.00 51.0 3.77 0.036 8.1E-05 | 2.0E-04 50 56 6.1 FAIL-UF
MCF-22A(FILTER) X 536 J 112 J| 274 J| 111 J| 768 J 2300 J 124 0.71 5.0E-03 U 0.02 U 3840 J 26.7 9.21 11.9 2.84 1.26 0.00 47.9 3.49 0.037 8.1E-05 2.0E-04 51 53 19 PASS-F
MCF-23A 6 512 J | 7400 14700 J| 3620 824 J 37700 J 15800 1 Ul 050 U 0.2 U || 77300 68500 J 255 609 639 92.6 1.35 0.00 785 445 0.053 8.1E-03 | 2.0E-03 1366 1231 52 FAIL-UF
MCF-23A(FILTER) X 488 J | 7160 14300 J| 3600 784 J 38200 J 16200 1 U 0.50 U 2 U 68200 J 24.4 589 622 92.1 1.28 0.00 795 456 0.053 8.1E-03 0.020 1327 1253 2.9 PASS-F
MCF-24A 6.2 || 512 12200 7950 15300 141 75100 J 10600 1 Ul 050 U 0.4 U || 5300 77400 2515 1.00E+03 346 391 231 0.00 1.56E+03 299 0.053 8.1E-03 | 4.0E-03 1766 1865 2.7 PASS-UF
MCF-24A(FILTER) X 505 12300 7980 15500 162 89900 J 15800 1 Uu| 050 U 0.4 U 25.2 1.01E+03 347 396 2.65 0.00 1.87E+03 445 0.053 8.1E-03 | 4.0E-03 1780 2320 13.2 FAIL-F
MCF-24B 6.3 || 324 J| 2520 1470 J| 4750 134 J 17400 J 1460 01 U| 059 0.0045 JD|| 27500 25500 J 16.2 207 63.9 121 2.20 0.00 362 41.1 5.3E-03 | 9.5E-03 | 4.5E-05 409 406 0.4 PASS-UF
MCF-24B(FILTER) X 350 J| 1900 1280 J| 3900 346 J 13900 J 1200 0.14 B| 0.050 U] 0.011 D 21800 J 17.5 156 55.7 99.7 5.67 0.00 289 33.8 7.4E-03 8.1E-04 1.1E-04 329 329 0.0 PASS-F
MCF-25A 6.3 || 470 157 1060 162 75 3660 J 601 0.25 5.0E-03 U 0.2 U || 148000 9220 2315 12.9 46.1 4.14 1.23 0.00 76.2 16.9 0.013 8.1E-05 | 2.0E-03 87 94 4.3 PASS-UF
MCF-25A(FILTER) X 470 160 1060 167 70 3540 J 623 0.26 5.0E-03 U|25E-05 J 235 13.2 46.1 4.27 1.15 0.00 73.7 17.5 0.014 8.1E-05 2.5E-07 87 92 3.0 PASS-F
MCF-27 7.8 || 69.2 21.7 235 13.3 68 J 477 89.8 0.75 0.95 0.00079 600 1530 J 3.45 1.78 10.2 0.340 111 0.00 9.93 2.53 0.039 0.015 7.9E-06 16 14 7.4 FAIL-UF
MCF-27 (FILTER) X 68.4 21.3 231 12.6 64.4 J 484 90.5 0.74 0.92 0.00076 3.41 1.75 10.0 0.322 1.06 0.00 10.1 2.55 0.039 0.015 7.6E-06 16 14 6.1 FAIL-F
MCF-28B 7.4 || 565 3850 9880 2190 80.4 J 22900 J 14800 02 U| 010 U 2 U || 45300 54900 J 28.2 317 430 56.0 1.32 0.00 477 417 0.011 1.6E-03 0.020 831 895 3.7 PASS-UF
MCF-28B (FILTER) X 561 4160 11000 2370 80 J 22600 J 14900 02 U| 010 U 1 U 54700 J 28.0 342 478 60.6 131 0.00 471 420 0.011 1.6E-03 0.010 909 892 1.0 PASS-F
MCF-29B 75 ] 538 J| 9910 J| 24800 J| 11500 J| 116 J 53200 J 35100 1 Ul 050 U 0.4 U || 119000 107000 J 26.8 815 1.08E+03 294 1.90 0.00 1.11E+03 989 0.053 8.1E-03 | 4.0E-03 2215 2098 27 PASS-UF
MCF-29B(FILTER) X 540 J| 9880 J| 24400 J| 11500 J| 118 J 53400 J 34100 1 U 0.50 U 0.4 U 107000 J 26.9 813 1.06E+03 294 1.93 0.00 1.11E+03 961 0.053 8.1E-03 4.0E-03 2195 2074 2.8 PASS-F
MCF-30A 8.6 || 571 J | 8700 41200 J| 8690 147 J| 102 J| 27400 J 99600 1 Ul 050 U 0.2 U || 175000 180000 J 285 715 1.79E+03 222 241 3.40 570 2.81E+03| 0.053 8.1E-03 | 2.0E-03 2758 3382 10.2 FAIL-UF
MCF-30A(FILTER) X 560 J | 8640 45700 J| 8850 121 J| 84.8 J| 27200 J 100000 1 Uu| 050 U 0.2 U 177000 J 27.9 711 1.99E+03 226 1.98 2.83 566 2.82E+03| 0.053 8.1E-03 | 2.0E-03 2953 3388 6.9 FAIL-F
MCF-30B 8.8 || 470 J | 11700 31100 J| 9990 186 J| 120 J | 66700 J 58700 1 Ul 050 U 2 U || 168000 137000 J 235 962 1.35E+03 255 3.05 4.00 1.39E+03 | 1.65E+03| 0.053 8.1E-03 0.020 2594 3049 8.1 FAIL-UF
MCF-30B(FILTER) X 415 J | 14900 37200 J| 11300 130 J| 119 J | 69000 J 58700 1 U 0.50 V] 2 U 136000 J 20.7 1.23E+03 | 1.62E+03 289 2.13 3.97 1.44E+03 | 1.65E+03 0.053 8.1E-03 0.020 3153 3096 0.9 PASS-F
MCF-31B 74 || 615 J| 7160 J| 24300 J| 4230 J| 126 J 31100 J 38400 1 Ul 050 U 0.4 U || 89700 98400 J 30.7 589 1.06E+03 108 2.06 0.00 648 1.08E+03| 0.053 8.1E-03 | 4.0E-03 1785 1731 15 PASS-UF
MCF-31B(FILTER) X 582 J| 6990 J| 23900 J| 4230 J| 136 J 31600 J 38500 1 Uu| 050 U 0.4 U 99600 J 29.0 575 1.04E+03 108 2.23 0.00 658 1.08E+03| 0.053 8.1E-03 | 4.0E-03 1752 1745 0.2 PASS-F
MCF-32B 6 518 164 494 142 628 J 3190 J 342 J|o0.23 9.2E-03 B| 0.019 BD|| 2900 3210 J 258 135 215 3.63 1.03 0.00 66.4 9.63 0.012 1.5E-04 | 1.9E-04 64 7 8.9 FAIL-UF
MCF-32B (FILTER) X 517 165 496 142 63.6 J 3360 J 366 J| 0.23 5.0E-03 U | 0.00016 JBD 3210 J 25.8 13.6 21.6 3.63 1.04 0.00 70.0 10.3 0.012 8.1E-05 1.6E-06 65 81 115 FAIL-F
MW-13 7 526 207 531 J| 117 128 J 2070 908 J| o051 21 21 D || 3700 5840 J 26.2 17.0 231 2.99 2.10 0.00 43.1 25.6 0.027 0.34 0.021 69 71 13 PASS-UF
MW-13 (FILTER) X 536 212 540 J| 120 126 J 2090 908 J| 057 21 2.2 D 26.7 17.4 2815 3.07 2.06 0.00 435 25.6 0.030 0.34 0.022 71 72 0.6 PASS-F
MW-15 7.3 || 409 184 710 J| 743 151 J 2450 472 J| 25 0.026 8.4E-05 J || 4300 5170 J 20.4 15.1 30.9 1.90 2.47 0.00 51.0 13.3 0.13 4.2E-04 | 8.4E-07 68 67 1.0 PASS-UF
MW-15 (FILTER) X 397 150 661 J| 62.6 148 J 2400 453 J| 25 0.027 0.00028 J 19.8 12.3 28.8 1.60 2.43 0.00 50.0 12.8 0.13 4.4E-04 2.8E-06 62 65 2.2 PASS-F
MW-3 7.4 || 443 202 769 J| 763 89 J 1990 1200 11 5.0E-03 U 0.1 BD|| 3100 6840 J 221 16.6 334 1.95 1.46 0.00 41.4 33.8 0.058 8.1E-05 | 1.0E-03 74 77 1.7 PASS-UF
MW-3 (FILTER) X 434 198 766 J| 76.1 97 J 1960 1200 1 0.071 7 D 21.7 16.3 333 1.95 1.59 0.00 40.8 33.8 0.053 1.1E-03 0.070 73 76 21 PASS-F
MW-4 7.4 | 518 974 2140 808 69 J 6880 4910 036 B 14 9.4 D || 14400 17200 J 25.8 80.1 93.1 20.7 1.13 0.00 143 138 0.019 0.22 0.094 220 283 12.6 FAIL-UF
MW-4 (FILTER) X 512 962 2120 799 70 J 5790 3590 036 B 13 8.7 D 255 79.1 92.2 20.4 1.15 0.00 121 101 0.019 0.21 0.087 217 223 1.3 PASS-F
PC-108 6.2 || 263 95.6 641 19.7 420 J 780 827 11 5.0E-03 U | 0.00064 1700 4430 J 13.1 7.86 27.9 0.504 6.88 0.00 16.2 233 0.058 8.1E-05 | 6.4E-06 49 46 3.0 PASS-UF
PC-108 (FILTER) X 255 91 624 18.4 407 J 781 810 1.1 5.0E-03 U 0.02 U 12.7 7.48 27.1 0.471 6.67 0.00 16.3 22.8 0.058 8.1E-05 2.0E-04 48 46 2.2 PASS-F
PC-2 7.4 || 453 305 989 J| 60.6 87 2960 1130 0.59 11 4.8 D || 6000 7460 22.6 251 43.0 1.55 1.43 0.00 61.6 31.8 0.031 0.18 0.048 92 95 15 PASS-UF
PC-2 (FILTERED) X 444 299 987 J| 60.1 84 2850 1110 0.62 11 4.5 D 22.2 24.6 42.9 1.54 1.38 0.00 59.3 31.3 0.033 0.18 0.045 91 92 0.6 PASS-F
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2009 Groundwater Sampling Event - BMI Common Areas - Eastside
Comparison of Filtered and Unfiltered Samples

\Well Filtered pH Major lon Chemistry Data Input TDS and EC Input megq/l Calculations Cation-Anion Balance Tests
Ca Mg Na K HCO; CO, SO, Cl F NO; CIO, TDS EC Ca Mg Na K HCO;4 CO, SO, Cl F NO, Clo, Sum Cations | Sum Anions (Cat-An)/ Acceptable
Measured | Measured 20.04 12.16 22.99 39.10 61.02 30.01 48.03 35.50 19.00 61.91 99.50 (Cat+An) Variance
(mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) <5%7? (3)
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/L) |(umhos/cm})| (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (%)
PC-24 7.1 || 835 379 1750 J| 241 83 2100 3630 J| 08 B 39 19 D || 9800 13400 41.7 31.2 76.1 0.616 1.36 0.00 43.7 102 0.042 0.63 0.19 150 148 0.5 PASS-UF
PC-24 (FILTERED) X 805 368 1690 J| 235 79 2150 3580 J|l077 B 40 22 D 40.2 30.3 735 0.601 1.29 0.00 448 101 0.041 0.65 0.22 145 148 11 PASS-F
PC-28 7.4 628 231 1130 J| 10.6 93 2870 1200 J| 077 B 42 500 D 6600 8440 31.3 19.0 49.2 0.271 1.52 0.00 59.8 33.8 0.041 0.68 5.0 100 101 0.5 PASS-UF
PC-28 (FILTERED) X 632 222 1110 J| 9.4 92 2850 1170 J|[072 B 41 530 D 315 18.3 48.3 0.240 151 0.00 59.3 33.0 0.038 0.66 5.3 98 100 0.8 PASS-F
PC-4 7 574 341 1160 J| 129 95 3110 1630 0.42 26 7.5 D || 7400 9140 28.6 28.0 50.5 3.30 1.56 0.00 64.8 45.9 0.022 0.42 0.075 110 113 1.0 PASS-UF
PC-4 (FILTERED) X 550 330 1120 J| 130 89 3130 1660 0.42 25 7.3 D 274 271 48.7 3.32 1.46 0.00 65.2 46.8 0.022 0.41 0.073 107 114 33 PASS-F
PC-67 5.6 709 349 2940 J| 25.2 144 J 3120 4300 1.4 48 53 B D|| 11000 18400 J 35.4 28.7 128 0.645 2.36 0.00 65.0 121 0.074 0.78 0.53 193 190 0.7 PASS-UF
PC-67 (FILTER) X 728 352 3040 J| 254 132 J 3070 4240 1.4 49 59 B D| 36.3 28.9 132 0.650 2.16 0.00 63.9 119 0.074 0.79 0.59 198 187 2.9 PASS-F
PC-76 74 || 418 232 649 J| 37.1 187 J 2010 908 0.93 2.7 0.84 D || 4400 5820 J 20.9 19.1 28.2 0.949 3.06 0.00 41.8 25.6 0.049 0.044 8.4E-03 69 71 11 PASS-UF
PC-76 (FILTER) X 407 230 645 J| 387 185 J 1970 919 0.95 2.8 0.77 D 20.3 18.9 28.1 0.990 3.03 0.00 41.0 259 0.050 0.045 7.7E-03 68 70 13 PASS-F
PC-79 7.3 282 112 558 225 202 1110 687 1.1 0.64 3 D 4400 4330 141 9.21 24.3 0.575 3.31 0.00 231 19.4 0.058 0.010 0.030 48 46 2.4 PASS-UF
PC-79 (FILTER) X 286 115 568 231 209 1100 687 1.2 0.62 2.9 D 14.3 9.46 24.7 0.591 3.43 0.00 22.9 19.4 0.063 0.010 0.029 49 46 3.4 PASS-F
PC-80 7.3 || 191 48.9 480 20.3 284 614 494 1.7 0.012 0.038 D || 2500 3210 9.53 4.02 20.9 0.519 4.65 0.00 12.8 13.9 0.089 1.9E-04 | 3.8E-04 &5 31 5.3 FAIL-UF
PC-80 (FILTER) X 187 52.9 478 20.1 287 612 501 1.7 50E-03 U| 0044 D 9.33 4.35 20.8 0.514 4.70 0.00 12.7 14.1 0.089 8.1E-05 | 4.4E-04 EB) 32 5.0 FAIL-F
PC-81 7.3 121 54.9 725 27.4 324 J 971 703 3.7 0.019 B 0.02 U 1300 3960 6.04 4.51 315 0.701 5.31 0.00 20.2 19.8 0.19 3.1E-04 2.0E-04 43 46 3.1 PASS-UF
PC-81 (FILTER) X 121 57 712 26.5 325 J 1000 715 3.7 0.018 B| 0.02 U 6.04 4.69 31.0 0.678 5.33 0.00 20.8 20.1 0.19 2.9E-04 | 2.0E-04 42 46 4.6 PASS-F
PC-88 7.1 || 263 109 1150 30.1 271 ) 1320 1460 15 6.1 7.5 D || 5700 6320 13.1 8.96 50.0 0.770 4.44 0.00 27.5 411 0.079 0.099 0.075 73 73 0.3 PASS-UF
PC-88 (FILTER) X 261 111 1090 28.2 266 J 1390 1550 15 6.3 6.9 D 13.0 9.13 47.4 0.721 4.36 0.00 289 43.7 0.079 0.10 0.069 70 7 4.7 PASS-F
PC-90 224 92.3 872 J| 219 234 J 1160 1070 1.4 7.6 6.3 B D|| 2100 11.2 7.59 37.9 0.560 3.83 0.00 24.2 30.1 0.074 0.12 0.063 57 58 1.0 PASS-UF
PC-90 (FILTER) X 229 94.2 876 J| 214 239 J 1150 1070 1.4 8.1 6.6 B D 11.4 7.75 38.1 0.547 3.92 0.00 23.9 30.1 0.074 0.13 0.066 58 58 0.4 PASS-F
PC-94 7.1 || 628 259 780 J| 615 116 J 2700 1190 0.66 19 5.7 BD|| 3100 7790 J 31.3 21.3 33.9 1.57 1.90 0.00 56.2 ESI5) 0.035 0.31 0.057 88 92 22 PASS-UF
PC-94 (FILTER) X 641 262 794 J| 60.4 115 J 2690 1190 0.59 19 53 BD 32.0 215 345 154 1.88 0.00 56.0 5 0.031 0.31 0.053 90 92 1.2 PASS-F
POD2-R 7.4 685 235 1080 27.7 103 J 2560 1570 0.92 21 7.9 D 5500 8870 J 34.2 19.3 47.0 0.708 1.69 0.00 53.3 44.2 0.048 0.33 0.079 101 100 0.8 PASS-UF
POD2-R (FILTER) X 688 233 1080 28 102 J 2600 1570 0.89 22 7.5 D 34.3 19.2 47.0 0.716 1.67 0.00 54.1 44.2 0.047 0.36 0.075 101 101 0.3 PASS-F
POD-8 6.9 || 370 225 J| 539 J| 325 J| 197 J 1900 753 0.72 25 0.31 D 900 5270 185 185 234 0.831 3.23 0.00 39.6 21.2 0.038 0.41 3.1E-03 61 64 2.6 PASS-UF
POD-8 (FILTER) X 366 223 J| 533 J| 323 J|191 J 1860 726 0.71 25 0.31 D 18.3 18.3 23.2 0.826 3 0.00 38.7 20.5 0.037 0.41 3.1E-03 61 63 1.7 PASS-F
POU-3 7.4 806 378 1740 33.7 648 J 2460 2530 02 U 12 27 D 7600 11200 J 40.2 311 75.7 0.862 1.06 0.00 51.2 71.3 0.011 0.20 0.27 148 124 8.8 FAIL-UF
POU-3(FILTER) X 665 305 1440 27 64 J 2400 2470 02 U 12 20 D 33.2 251 62.6 0.691 1.05 0.00 50.0 69.6 0.011 0.19 0.20 122 121 0.2 PASS-F
WMWS5.58SD 75 || 473 11600 21300 J| 14800 304 J 67700 28000 1 U| 050 U| 0.083 B DJ|l 142000 112000 J 23.6 954 926 379 4.98 0.00 1.41E+03 789 0.053 8.1E-03 | 8.3E-04 2283 2203 1.8 PASS-UF
WMWS5.58SD (FILTER) X 488 12000 21900 J| 15000 307 J 67800 28100 1 U| 050 U| 0.062 BD 24.4 987 953 384 5.03 0.00 1.41E+03 792 0.053 8.1E-03 | 6.2E-04 2347 2208 &l PASS-F
WMWS5.58SD (FD) 7.5 424 9080 17000 J| 11700 305 J 67600 28400 1 U 0.50 U| 0.067 B DJl 138000 114000 J 21.2 747 739 299 5.00 0.00 1.41E+03 800 0.053 8.1E-03 6.7E-04 1807 2213 10.1 FAIL-UF
WMWS5.58SD (FD)(FILTER) X 462 11200 21100 J| 14100 301 J 67200 28000 1 Ul 050 U| 0.065 BD 231 921 918 361 4.93 0.00 1.40E+03 789 0.053 8.1E-03 | 6.5E-04 2223 2193 0.7 PASS-F
WMWS5.58SI 7.5 || 146 594 J| 369 J| 289 J|176 J 600 379 1.1 11 0.37 D || 1100 133000 7.29 4.88 16.1 0.739 2.88 0.00 12.5 10.7 0.058 0.17 3.7E-03 29 26 4.8 PASS-UF
WMWS5.58SI (FILTER) X 132 56.8 J| 361 J| 281 J|171 J 615 380 11 11 0.39 D 6.59 4.67 15.7 0.719 2.80 0.00 12.8 10.7 0.058 0.17 3.9E-03 28 27 21 PASS-F
WMW5.58SS 7.5 117 523 J| 252 J 28 J| 153 J 503 307 0.86 14 0.012 D 1000 2220 5.84 4.30 11.0 0.716 2.51 0.00 10.5 8.65 0.045 0.22 1.2E-04 22 22 0.2 PASS-UF
WMWS5.58SS (FILTER) X 122 542 J| 261 J| 282 J| 152 J 476 291 0.94 14 0.018 D 6.09 4.46 11.4 0.721 2.49 0.00 9.91 8.20 0.049 0.22 1.8E-04 23 21 4.0 PASS-F
Total Samples: 252
Passing: 205
Failing: 47
Total Unfiltered: 126
Passing Unfiltered: 97
Failing Unfiltered: 29
% Passing: 77.0
Total Filtered: 126
Passing Filtered: 108
Failing Filtered: 18
% Passing: 85.7
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Summary of Cation-Anion Balance and Related Calculations

2009 Groundwater Sampling Event - BMI Common Areas - Eastside
Comparison of Field and Laboratory Measured Alkalinity

(Well Zone pH Major lon Chemistry Data Input TDS and EC Input meq/l Calculations Cation-Anion Balance Tests TDS Checks
Ca Mg Na K HCO; SO, Cl F NO; Clo, TDS EC Ca Mg Na K HCO; SO, Cl F NO, ClO, Sum Cations | Sum Anions (Cat-An)/ Acceptable || TDS Sum Lab/Sum | Acceptable
Measured | Measured 20.04 12.16 22.99 39.10 61.02 48.03 35.50 19.00 61.91 99.50 (Cat+An) Variance Ratio Ratio
(mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) | (mg/meq) <5%? 1.0-1.2
(mg/l) (mg/l) (mg/l) (mgfl) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/L) |(umhos/cm}| (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (meq/l) (%) (mg/l) -
AA-08 Shallow 7.2 || 454 208 657 32.9 163 Lab | 1820 975 13 6.2 33 BD || 3500 5840 227 17.1 28.6 0.841 2.67 37.9 275 0.068 0.10 0.033 69 68 0.7 PASS-LA 4255.50 0.82 FAIL-LA
AA-08 (FA) Shallow 7.2 454 208 657 32.9 152 Field | 1820 975 1.3 6.2 3.3 BD 3500 5840 22.7 17.1 28.6 0.841 2.49 37.9 27.5 0.068 0.10 0.033 69 68 0.8 PASS-FA 4248.90 0.82 FAIL-FA
AA-20 Shallow 6.9 || 556 235 898 J| 44.2 78 J Lab | 2540 1100 0.22 14.7 53 D 6400 7640 J 27.7 19.3 39.1 1.13 1.28 52.9 31.0 0.012 0.24 0.053 87 85 1.0 PASS-LA 5440.22 1.2 PASS-LA
AA-20 (FA) Shallow 6.9 || 556 285) 898 J| 44.2 79 Field [ 2540 1100 0.22 14.7 538 D 6400 7640 J 27.7 19.3 39.1 1.13 1.29 52.9 31.0 0.012 0.24 0.053 87 85 1.0 PASS-FA 5440.82 12 PASS-FA
AA-27 Shallow Upgradient 7.6 || 513 192 535 8.58 126 Lab | 2320 422 2 125 0.23 D 3300 4980 25.6 15.8 233 0.219 2.06 48.3 11.9 0.11 0.20 2.3E-03 65 63 18 PASS-LA 4080.91 0.81 FAIL-LA
AA-27 (FA) Shallow Upgradient 7.6 513 192 535 8.58 122 Field | 2320 422 2 12.5 0.23 D 3300 4980 25.6 15.8 23.3 0.219 2.00 48.3 11.9 0.11 0.20 2.3E-03 65 62 1.9 PASS-FA 4078.51 0.81 FAIL-FA
AA-UW-4 Shallow Upgradient 7.6 || 401 194 919 16 78 Lab | 2920 304 0.81 12.6 0.077 D 4300 5700 20.0 16.0 40.0 0.409 1.28 60.8 8.56 0.043 0.20 7.7E-04 76 71 3.7 PASS-LA 4814.29 0.89 FAIL-LA
AA-UW-4 (FA) Shallow Upgradient 7.6 || 401 194 919 16 71 Field [ 2920 304 0.81 12.6 0.077 D 4300 5700 20.0 16.0 40.0 0.409 1.16 60.8 8.56 0.043 0.20 7.7E-04 76 71 3.8 PASS-FA 4810.09 0.89 FAIL-FA
AA-UW-6 Shallow Upgradient 7.6 || 384 151 342 62.4 66 Lab | 2240 201 0.57 8.8 0.05 D 3700 4280 19.2 12.4 14.9 1.60 1.08 46.6 5.66 0.030 0.14 5.0E-04 48 54 54 FAIL-LA 3429.42 11 PASS-LA
AA-UW-6 (FA) Shallow Upgradient 7.6 384 151 342 62.4 75 Field | 2240 201 0.57 8.8 0.05 D 3700 4280 19.2 12.4 14.9 1.60 1.23 46.6 5.66 0.030 0.14 5.0E-04 48 54 5.6 FAIL-FA 3434.82 1.1 PASS-FA
DBMW-3 Shallow 7.6 || 562 367 J| 970 J| 104 56.4 J Lab | 3230 1410 0.24 15.4 7.6 D 6600 8350 28.0 30.2 422 2.66 0.924 67.2 39.7 0.013 0.25 0.076 103 108 24 PASS-LA 6700.08 0.99 FAIL-LA
DBMW-3 (FA) Shallow 7.6 || 562 367 J| 970 J| 104 60 Field [ 3230 1410 0.24 15.4 7.6 D 6600 8350 28.0 30.2 422 2.66 0.983 67.2 39.7 0.013 0.25 0.076 103 108 25 PASS-FA 6702.24 0.98 FAIL-FA
DBMW-4 Shallow 7.5 || 631 237 681 84.8 90.8 J Lab | 2610 952 0.092 B| 277 4.1 D 4400 6590 J 315 19.5 29.6 2.17 1.49 54.3 26.8 4.8E-03 0.45 0.041 83 83 0.2 PASS-LA 5282.17 0.83 FAIL-LA
DBMW-4 (FA) Shallow 7.5 631 237 681 84.8 84 Field | 2610 952 0.092 B| 27.7 4.1 D 4400 6590 J 31.5 19.5 29.6 2.17 1.38 54.3 26.8 4.8E-03 0.45 0.041 83 83 0.2 PASS-FA 5278.09 0.83 FAIL-FA
DBMW-7 Shallow 5.3 || 658 289 617 71.8 65.2 J Lab | 2410 1430 U| 427 31 D 6900 7510 J 32.8 238 26.8 1.84 1.07 50.2 40.3 0.0 0.69 0.031 85 92 3.9 PASS-LA 5560.72 1.2 FAIL-LA
DBMW-7 (FA) Shallow 5.3 || 658 289 617 71.8 157 Field [ 2410 1430 U| 427 31 D 6900 7510 J 32.8 238 26.8 1.84 257 50.2 40.3 0.0 0.69 0.031 85 94 4.7 PASS-FA 5615.80 1.2 FAIL-FA
MCF-05 Middle 7.7 || 470 15300 19500 13300 127 Lab | 80900 30900 U U U || 180000 105000 235 1.26E+03 848 340 2.08 1.68E+03 870 0.0 0.0 0.0 2470 2557 1.7 PASS-LA 160446.20 11 PASS-LA
MCF-05 (FA) Middle 7.7 470 15300 19500 13300 127 Field | 80900 30900 U U U 180000 105000 235 1.26E+03 848 340 2.08 1.68E+03 870 0.0 0.0 0.0 2470 2557 1.7 PASS-FA 160446.20 1.1 PASS-FA
MCF-06A-R Deep 6.6 || 250 15800 37800 J| 10800 90.4 J Lab | 70700 62000 U U U || 178000 137000 J 12.5 1.30E+03 | 1.64E+03 276 1.48 1.47E+03 | 1.75E+03 0.0 0.0 0.0 3232 3220 0.2 PASS-LA || 197404.24 0.90 FAIL-LA
MCF-06A-R (FA) Deep 6.6 || 250 15800 37800 J| 10800 88 Field [ 70700 62000 U U U || 178000 137000 J 12.5 1.30E+03 | 1.64E+03 276 1.44 1.47E+03 | 1.75E+03 0.0 0.0 0.0 3232 3220 0.2 PASS-FA || 197402.80 0.90 FAIL-FA
MCF-16C Shallow 7.4 || 601 600 602 308 836 J Lab | 6290 1050 043 B| 16.6 8.7 BD || 11500 11200 J 30.0 49.3 26.2 7.88 1.37 131 29.6 0.023 0.27 0.087 113 162 17.7 FAIL-LA 9526.89 1.2 FAIL-LA
MCF-16C (FA) Shallow 7.4 || 601 600 602 308 83 Field | 6290 1050 043 B| 16.6 8.7 B D || 11500 11200 J 30.0 49.3 26.2 7.88 1.36 131 29.6 0.023 0.27 0.087 113 162 17.7 FAIL-FA 9526.53 1.2 FAIL-FA
MCF-18A Deep 6.4 |12670 2680 58900 J| 7090 28 J Lab | 3590 114000 U U| 0.0061 JD |[[ 163000 196000 J {1188} 220 2.56E+03 181 0.459 74.7 3.21E+03 0.0 0.0 6.1E-05 3097 3286 &0 PASS-LA || 188946.81 0.86 FAIL-LA
MCF-18A (FA) Deep 6.4 |12670 2680 58900 J| 7090 34 Field [ 3590 114000 U U| 0.0061 JD || 163000 196000 J 188 220 2.56E+03 181 0.557 74.7 3.21E+03 0.0 0.0 6.1E-05 3097 3287 3.0 PASS-FA || 188950.41 0.86 FAIL-FA
MCF-20A Deep 6.8 || 392 12200 J| 29500 J| 9470 90 J Lab | 70100 61300 U U U || 174000 3840 19.6 1.00E+03 | 1.28E+03 242 1.47 1.46E+03 | 1.73E+03 0.0 0.0 0.0 2548 3188 1.1 FAIL-LA 183016.00 0.95 FAIL-LA
MCF-20A (FA) Deep 6.8 392 12200 J| 29500 J| 9470 69 Field | 70100 61300 U U U 174000 3840 19.6 1.00E+03 | 1.28E+03 242 1.13 1.46E+03 | 1.73E+03 0.0 0.0 0.0 2548 3187 111 FAIL-FA 183003.40 0.95 FAIL-FA
POD2-R Shallow 7.4 || 685 235 1080 27.7 103 J Lab | 2560 1570 0.92 20.7 7.9 D 5500 8870 J 34.2 19.3 47.0 0.708 1.69 5388 442 0.048 0.33 0.079 101 100 0.8 PASS-LA 6249.02 0.88 FAIL-LA
POD2-R (FA) Shallow 7.4 || 685 235 1080 27.7 98 Field | 2560 1570 0.92 20.7 7.9 D 5500 8870 J 34.2 19.3 47.0 0.708 1.61 5318 44.2 0.048 0.33 0.079 101 100 0.8 PASS-FA 6246.02 0.88 FAIL-FA
Total Samples: 28 28
Passing: 22 6
Failing: 6 22
Total Lab Alkalinity: 14 14
Passing Lab Alkalinity 11 3
Failing Lab Alkalinity 3 11
% Passing: 78.6 21.4
Total Field Alkalinity: 14 14
Passing Field Alkalinity 11 3
Failing Field Alkalinity: 3 11
% Passing: 78.6 21.4

Apx F 2010_04_13 Updated BRC Eastside CAB-CAC.xls

Page 10 of 11




Summary of Cation-Anion Balance and Related Calculations
2009 Groundwater Sampling Event - BMI Common Areas - Eastside

Notes:

NR - not reported

mg/L - Milligrams per Liter

(1) For samples with anion sum > 800 meq/L, see Table 1b for Cation-Anion Balance Results

(2) No temperature values available for MCF-06A-R and MCF-20A due to equipment malfunction. A value
of 26.6° C used in density calculation, taken from average of other wells in table

(3) For the CAB test, a 5% variance is acceptable for samples with an anion sum 10-800 meg/L, and a 2%
variance is acceptable for samples with an anion sum of 3-10 meq/L

Density calculated from http://www.earthwardconsulting.com/density_calculator.htm

Well PC-90 was removed since no value for EC was reported.

Qualifiers:
J-TDS: TDS measured/sum and/or TDS:EC ratio checks do not pass; Cation-anion balance check does pass
R-CAB&TDS: Cation-anion balance check does not pass; TDS measured/sum and/or TDS:EC ratio check do not pass
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Appendix G

Isoconcentration Plots
2009 Sampling Event
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1. POSSM Groundwater Extraction/Air Stripping/Re-injection System
2. Tronox Source Area Groundwater Extraction/Treatment/Re-injection System
3. Tronox Seep Area Groundwater Extraction System

4. Tronox Athens Road Area Groundwater Extraction System
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Explanation
. _ ) TIMET proposed slurry wall
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Explanation
. : ) TIMET proposed slurry wall
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FIGURE G-9

1. POSSM Groundwater Extraction/Air Stripping/Re-injection System

2. Tronox Source Area Groundwater Extraction/Treatment/Re-injection System
3. NA = Not analyzed

4. No Cr(VI) data available for AMPAC
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. . TIMET proposed slurry wall
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1. POSSM Groundwater Extraction/Air Stripping/Re-injection System
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